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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF OKLAHOMA

STATE OF OKLAHOMA, EX REL.
W.A. DREW EDMONDSON, in his
capacity as ATTORNEY GENERAL OF
THE STATE OF OKLAHOMA AND
OKLAHOMA SECRETARY OF THE
ENVIRONMENT C. MILES TOLBERT,
in his capacity as the TRUSTEE FOR
THE NATURAL RESOURCES FOR
THE STATE OF OKLAHOMA,

Plaintiffs,

TYSON FOODS, INC., TYSON
POULTRY, INC., TYSON CHICKEN,
INC., COBB-VANTRESS, INC., CAL-
MAINE FARMS, INC., CARBILL, INC.,
CARGILL TURKEY PRODUCTION,
LLC, GEORGE’S, INC. GEORGE’S
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)
Defendants. )

MOTION OF GEORGE R. STUBBLEFIELD ADAIR COUNTY REPRESENTATIVE
OKLAHOMA SCENIC RIVERS COMMISSION STEVEN B. RANDALL
DELAWARE COUNTY REPRESENTATIVE OKLLAHOMA SCENIC
RIVERS COMMISSION FOR PERMISSION TO FILE BRIEF AS AMICUS
CURIAE IN OPPOSITION TO THE PLAINTIFFS’ MOTION
FOR PRELIMINARY INJUNCTION AND BRIEF IN SUPPORT THEREOF

George R. Stubblefield, representing landowners — stakeholders- in Adair County, Oklahoma,
and Steven B. Randall, representing landowners — stakeholders — in Delaware County asks leave to

file a brief in response to the Plaintiff’s Motion for Preliminary Injunction.
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The landowners — stakeholders — of Adair and Delaware Counties in Oklahoma — who are
each represented with one elected seat on the 12-member Oklahoma Scenic Rivers Commission —
have no representation before the Court as it considers the State’s pleading for injunctive relief.

This brief is offered to provide a voice on behalf of those stakeholders who are not parties
before the Court and to provide data and context for the Court as it considers the State’s request for
injunctive relief.

Counsel for defendants have stated that they do not object to this motion. No assertion is
made to the Court whether counsel for plaintiffs object.

In support of this motion, Commissioners Stubblefield and Randall would show the Court
as follows:

1. An analysis of the size and scope of poultry litter produced in the Illinois River
watershed based on real-time data available to the general public.

2. An analysis of the Plaintiff’s contention that poultry litter is a discarded material
which constitutes a solid waste, vs. real time practices of utilizing poultry litter as fertilizer both
inside and outside the Illinois River watershed.

3. An analysis of the Plaintiff’s assertions regarding the imminent health threat posed
by bacteria present in poultry litter, and analysis of Oklahoma Department of Health records.

Commissioners Stubblefield and Randall believe the issues which they wish to present as an
Amicus Curiae in this matter will be of substantial assistance to the court, providing perspective,

context and information that will not otherwise be brought to the Court’s attention.
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For the reasons set forth above, Commissioners George R. Stubblefield and Steven B.
Randall respectfully request that the Court grant leave to file a brief in this matter as Amicus Curiae,
and to set the time for its filing its Brief consistent with the briefing schedule for the defendants.

IL.
PRELIMINARY STATEMENT

The State of Oklahoma (ex rel. W.A. Drew Edmondson, in his capacity as Attorney General
of the State of Oklahoma and Oklahoma Secretary of the Environment C. Miles Tolbert, in his
capacity as the Trustee For The Natural Resources Of The State Of Oklahoma) is asking the Court
to prohibit the surface land application of poultry litter in the Illinois River watershed in both
Oklahoma and Arkansas,

The Court is being asked to enjoin two groups of individuals not named as defendants. The
first group is made up of contract growers who land apply poultry litter on lands they own in the
Illinois River watershed.

The second group of individuals is made up of farmers located in the Illinois River watershed
not involved in poultry production, but who purchase poultry litter from contract growers, and who
then fertilize lands they own with poultry litter.

To support the request for its preliminary injunction, W.A. Drew Edmondson and C, Miles
Tolbert allege 347,000 tons of poultry litter are produced each year in the Illinois River watershed,
that Oklahoma Department Of Health Records suggest a direct causation between fecal bacteria
present in poultry litter and rates of incidence for certain diseases, and that poultry litter should be
defined a “solid” waste because poultry litter should be considered “discarded” and the use of poultry

litter as a fertilizer should be viewed by the Court as a “waste disposal practice.”
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III.
FACTUAL PREDICATE.
A. The Illinois River watershed includes portions of Washington and Benton Counties

in northwest Arkansas and portions of Delaware, Cherokee, Adair and Sequoyah Counties in
Oklahoma. The area is a thriving mix of small rural communities, suburban sprawl and urban
centers.

B. Census estimates for 2005 put the population of those counties included in the IRW
at 513,968. By way of comparison, Tulsa County in Oklahoma had an estimated population in 2005
of 572,059. (Exhibit No. 1)*

While the topography of the lands adjacent to the Illinois River in Oklahoma create an
illusion of wilderness area for visitors, in reality Oklahoma’s most-publicized scenic stream winds
its way through the shadows of a growing suburban and semi-metropolitan zone.

C. In August of 2006 The Office of The Oklahoma Secretary Of The Environment
provided a document to the Oklahoma Scenic Rivers Commission Titled “Fact Sheet: Poultry Litter
And The lllinois River” (Exhibit No. 2). In that document The Secretary of The Environment’s
office asserted 542,948 tons of poultry litter are produced each year from 3,057 poultry houses

in the Illinois River watershed.

A 1 Annual Estimates of the Population For Counties of Oklahoma, Arkansas: April 1, 2000 to July 1, 2005.
POPULATION DIVISION, U.S. Census Bureau, March 16, 2006

B FACT SHEET: Poultry Litter And The Illinois River Watershed State Of Oklahoma Office of the
Secretary of the Environment, Sept. 2006
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During an October 2006 speaking engagement, when questioned regarding the accuracy of
the numbers released through the office of the Secretary of the Environment, W.A. Drew Edmondson
is quoted as follows in the Norman Transcript: (Exhibit No. 3)°

“We sent investigators in the field and visually

counted the number of houses...and that count was

3,057. I’'m not going to go into court without the

proper data. That’s why we sent people to count the

houses.”
13 months after the Secretary Of The Environment asserted to the Oklahoma Scenic Rivers
Commission that the poultry industry produces 542,948 tons of litter from 3,057 houses located in
the Illinois River watershed each year, the State now asserts in its request for injunctive relief that
347,000 tons of poultry litter are produced annually in the Illinois River watershed each year — 36%
less than claimed in September 2006.

Accurate numbers with regard to how many operating poultry houses are located in the
Illinois River watershed are crucial when calculating the volume of poultry litter produced in the
Illinois River watershed. While poultry house estimates can be valuable to the Court when

substantive data is unavailable, with regard to the Illinois River watershed, estimates can be

substituted with substantive data available to the general public.

The Oklahoma Department of Agriculture maintains Poultry Statistical Data information for

the Oklahoma side of the Illinois River watershed. According to a Department memorandum, as of

¢ Transcript, October 25, 2006

Page 5 of 21

Page 7 of 98



Case 4:05-cv-00329-GKF-PJC Document 1589 Filed in USDC ND/OK on 02/20/2008

November 1, 2007 there were 185 registered poultry houses on the Oklahoma side of the Illinois
River watershed. (Exhibit No. 4)P

The Arkansas Natural Resources Commission maintains Poultry Statistical Data for the
Arkansas side of the Illinois River watershed. A Jan. 23, 2008 Commission memorandum noted that
during the 2007 registration period there were approximately 1410 poultry houses registered in the
Illinois River watershed in Arkansas. (Exhibit No. 5)F

The total number of active poultry houses indicated from the information referenced above,
information available to the general public, stands as of this writing at: 1,595.

The volume of poultry litter produced in the watershed is determined by a simple formula
— total number of houses x tons of litter per house = total volume of poultry litter.

There are different estimates used to determine how much litter is produced by a poultry
house each year. The Eucha-Spavinaw Watershed Management Team, created by the Court as a
result of Tulsa v Tyson, et al uses 120 tons of poultry litter annually per house in determining the
total volume of litter in the Eucha-Spavinaw watershed (Exhibit No. 6)".

A University of Arkansas Division of Agriculture documented study reported litter tonnage

between 92 and 120 tons produced each year. (Exhibit No.7)¢

D Oklahoma Department of Agriculture, Food and Forestry Agricultural Environmental Management
Services, January 7, 2008 Memorandum

E Arkansas Department of Agriculture January 23, 2008 Memorandum
F Eucha-Spavinaw Watershed Management Team Memorandum, August 31, 2006

GT. Tabler, “How Much Litter Do Broilers Produce?”, University of Arkansas Cooperative Extension
Service, Fall 2000.pp 6-7.
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Using the Eucha-Spavinaw Watershed Management Team 120 tons of litter per house, the
total poultry litter produced each year in the Illinois River watershed would be 191,400 tons.

The use of 120 tons of poultry litter per year in calculating the total volume of poultry litter
results in totals roughly 40% less than those referenced in the state’s request for injunctive relief, and
roughly 65% less than asserted by the office of the Secretary of the Environment in September of
2006.

BMPS, Inc., one entity created as a result of the Statement of Joint Principles And Actions
(Exhibit No. 8)" between the states of Oklahoma and Arkansas in December 2003 to administer
cooperative and joint programs to haul poultry litter out of the Illinois River and Eucha-Spavinaw
watersheds, reported to the Oklahoma Scenic Rivers Commission in August of 2007 it had tracked
the hauling of 74,000 tons of poultry litter out of the Illinois River watershed in the 12 months
preceding (Exhibit No. 9)".

Private market demand for poultry litter as a fertilizer across the state of Oklahoma has
surged with rising prices for commercial fertilizers. Oklahoma State University has created a website

titled “Oklahoma Litter Market’ www.oklittermarket.org . A visit to the website Jan. 18, 2008

showed a waiting list of 185 buyers seeking to purchase 124,000 tons of poultry litter to be used as

fertilizer on lands outside the Illinois River watershed (Exhibit No. 10)’. Farmers in the Illinois River

H Statement Of Joint Principles And Actions, December 18, 2003
' Memorandum to Oklahoma Scenic Rivers Commission, October 22, 2007

’ Oklahoma Litter Market website, produced by Oklahoma State University Water Quality Extension
Program, developed and funded by Oklahoma Conservation Commission from a U.S. EPA 319h grant.
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watershed who wish to utilize poultry litter as fertilizer are facing competition for available poultry
litter.

D. The study of bacteria present in animal manures in general is well
documented.(Exhibit No. 11)* Published works which detail studies of bacteria present specifically
in poultry litter are also numerous. In some instances, studies such as Survey of Pathogens In Poultry
Litter In The United States (Exhibit No. 12)" are produced by the poultry industry for researchers,
veterinarians, production managers and quality assurance personnel.

The State references Oklahoma Department of Health (ODH) infectious disease records as
areasonable basis for concluding “exposure to fecal bacteria from poultry waste that has run off and
seeped into the surface water and groundwater of the State in the Illinois River watershed presents
an imminent and substantial endangerment to human health.” The State supports this conclusion with
selective reference to Oklahoma Department of Health records. It is appropriate to examine ODH
records in greater detail.

The Oklahoma Department of Health publishes “Fact Sheets” for the education of the general
public with regard to each of the infectious diseases referenced in the State’s request for injunctive
relief. The fact sheets are available on the Oklahoma Department Of Health Website —
www.health.state.ok.us - a review of the fact sheets referencing the specific infectious diseases the

State mentions reveals the following statements regarding causation:

K Saied Mostaghimi, H.E. and Elizabeth F. Alpin, Michelle Soupir, Bacteria Release and Transport from
Livestock Manure Applied To Pastureland, July 27, 2003

L Mac Terzich, Melody J. Pope, Tim E. Cherry, Jessie Hollinger, Survey of Pathogens in Poultry Litter in
the United States, January 2000.
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Cryptosporidiosis: “The parasite is found in every
region of the United States and throughout the
world...the most important animal source of
Cryptosporidium in the United States is cattle.”
(Exhibit No. 13)

NOTE: There were no cases of Cryptosporidiosis reported in the Illinois River watershed
for 2005 and only 2 cases for Delaware County in 2006 in the Illinois River watershed. Eleven (11)
Oklahoma counties reported cases in 2005, and Fourteen (14) counties reported cases in 2006.
(Exhibit No. 14 and No. 15)"
Campylobacter:  “Infection with Campylobacter
mainly occurs by eating raw or undercooked chicken
or pork, or contaminated food or raw milk. Illness
may also be caused by handling raw poultry or pork
and then not washing the hands...most infections
come from eating food contaminated with the
bacteria. (Exhibit No. 16)°
NOTE: The statewide incidence rate per 100,000 in Oklahoma for Campylobacter in 2005
was 15.77. Thirty Two (32) Oklahoma counties - including Oklahoma County- exceeded the
statewide incidence rate. The highest incidence rate was in Tilman County, 96.91 — Harper County

was 56.15 — Alfalfa County was 49.14 — Pawnee County was 48.16. In the Illinois River watershed,

only Adair County exceeded the statewide incidence rate, at 47.53. For 2006 the statewide incidence

M Public Health Fact Sheet CRPTOSPORIDIOSIS, Oklahoma Department of Health, http://www.health.
ok.gov/program/cdd/

N 2005 Annual Summary of Infectious Diseases, Oklahoma Department of Health and 2006 Annual
Summary of Infectious Diseases, Oklahoma Department of Health.

© Public Health Fact Sheet CAMPYLOBACTER, Oklahoma Department of Health, http://
www.health.ok.gov/program/cdd/’
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rate per 100,000 was 11.77. Thirty-One (31) counties exceeded that incidence rate. The highest
incidence rate was in Greer County with 49.50 — Okmulgee County followed with 40.32 - all
counties in the Illinois River watershed in 2006 exceeded the statewide incidence rate, with an
average incidence rate of 19.86. (Exhibit No. 14 and No. 15)

Salmonellosis: “Most infections are caused by eating

food contaminated with Salmonella. The

contamination is from the feces of infected humans or

animals. Contaminated foods are often of animal

origin. These include raw or undercooked eggs and

egg products, raw or unpasteurized milk and milk

products, poultry and beef...” (Exhibit No. 17)°

NOTE: The statewide incidence rate per 100,000 in Oklahoma for Salmonellosis in 2005
was 12.98 and 17.53 in 2006.. Thirty-three (33) of Oklahoma’s 77 Counties, including Oklahoma
County, exceeded the statewide incidence rate for Salmonellosis in 2005. Adair County had an
incident rate 0f 42.78 — the only county in the Illinois River watershed which exceeded the statewide
incidence rate.
In 2006 Thirty-Eight (38) counties reported rates higher than the statewide incidence rate.

All four counties in the Illinois River watershed showed incidence rates slightly higher than the
statewide incidence rate — an average incidence rate of 19.26. Roger Mills County had an incidence
rate of 116.41; Pushmataha County had an incidence rate of 77.14; Coal County had an incidence
rate 0f 49.74; Stephens County and Jefferson County had an incidence rate of 44.00; Garvin County

had an incident rate of 40.43. (Exhibit No. 14 and No. 15)

P Public Health Fact Sheet SALMONELLOSIS, Oklahoma Department of Health, http:/www.
health.ok.gov/program/cdd/
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Giardiasis: “...Is a common cause of diarrhea in the
U.S...Giardia is found in infected people (who may or
may not be ill) and in wild and domestic animals.
Giardia is also found in lakes and streams that were
contaminated with feces (stool) from infected humans
or animals.” (Exhibit No. 18)

NOTE: The statewide incidence rate per 100,000 in Oklahoma for Giardiasis in 2005 was
5.70. Twenty-Six (26) of Oklahoma’s Seventy-Seven (77) Counties exceeded the statewide incidence
rate for Giardiasis. Not one of these counties was located in the Illinois River watershed. In 2006 the
statewide incidence rate was 4.81. Twenty-Eight (28) counties exceeded the statewide incidence rate,
including three counties in the Illinois River watershed. Cherokee County in the watershed had an
incidence rate lower than the statewide rate. (Exhibit No. 14 and No. 15)

E-Coli: “Failure to wash hands after contact with
animals...is a well-known risk factor for EHEC
infection.” (Exhibit No. 19)}

NOTE: The statewide incidence rate per 100,000 in Oklahoma for E-Coli in 2005 was 1.1.
Thirteen (13) of Oklahoma’s 77 Counties exceeded the statewide incidence rate for E-Coli. The
highest incidence was reported in Pittsburg County, followed by Blaine County, then Rogers County,
Beckham County and Adair County, which was the only county in the Illinois River watershed to

exceed the statewide incidence rate. The 2006 statewide incident rate was 1.28 — Twenty-Two (22)

counties in Oklahoma exceeded the statewide incident rate. In the Illinois River Watershed,

Q public Health Fact Sheet GIARDIASIS, Oklahoma Department of Health, http://www.health.ok.
gov/program/cdd/

R Public Health Fact Sheet ENTEROHEMORRHAGIC ESCHERICHIA COLI INFECTION Fact Sheet,
Oklahoma Department of Health, http://www.health.ok.gov/program/cdd
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Cherokee County was the only county to report an incident, which made their incident rate 2.35.
Exhibit No. 14 and No. 15)

Data reported by ODH suggests periodic decreases and increases in the incidence of
infectious diseases across the state from county to county, year to year. Even urban counties such
as Oklahoma County report some infectious disease rates exceeding statewide incident rates and
exceeding incident rates in the Illinois River watershed for diseases specifically mentioned by the
State within the 2005-2006 data reviewed.

Oklahoma Water Resources Board head of water quality, Derek Smithee, reported to the
Oklahoma Scenic Rivers Commission during its June 2006 meeting specifically with regard to the
issue of bacteria in Oklahoma waterways. OSRC minutes for June 2006 include the following:

“Administrator Fite briefly turned over the floor
to Derek Smithee...He said the Oklahoma Water
Resources Board is focusing their attention on the
bacteria issue and how to address its many facets.
He stressed that although there is an elevated level
of bacteria in Oklahoma streams and lakes, more
people get sick from community swimming pools than
from Oklahoma streams and lakes.” (Exhibit No. 20)°

The highest bacteria levels in the Illinois River watershed are recorded during high water —

storm events. On its website — www.oklahomascenicrivers.net - the Oklahoma Scenic Rivers

Commission and the Illinois River Association of commercial float operators strongly discourage
recreational floating when the Illinois River when water levels are above 9 ft. six inches, which

effectively precludes recreational contact during periods of high water.

S Minutes of Oklahoma Scenic Rivers Commission June 20, 2006 Regular Meeting, p.7.
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The Blue Thumb Volunteer monitoring program routinely monitors streams across the state
of Oklahoma for chemical and bacteria. Bacteria sampling from streams located in urban areas, such
as Polecat Creek and Mooser Creek in Tulsa County and even Tahlequah Creek (Town Branch)
which runs through the city of Tahlequah have shown e-coli levels “very high” and “higher than
expected” (Exhibit No. 21)T

In its request for injunctive relief, The State requests the Court define poultry litter as a solid
waste within the meaning of RCRA based on 42 U.S.C. 6903(27) which provides:

The term “solid waste” means any garage , refuse,
sludge from a waste treatment plant, water supply
treatment plant, or air pollution control facility and
other discarded material, including solid, liquid,
semisolid, or containing gaseous material resulting
from industrial, commercial. mining, and
agricultural operations...

E. The State asserts poultry litter is discarded by contract growers in the Illinois

River watershed, and that the use of poultry litter as a fertilizer is a waste disposal practice.

Webster’s Online Dictionary defines discarded as 1. Thrown away; “wearing someone’s cast-
off clothes”. 2. Disposed of as useless; “waste paper”. (Exhibit No. 22)"
Webster’s Online Dictionary defines waste as 1. (Adjective) Disposed of as useless. (Noun)

Any materials unused and rejected as worthless or unwanted. (Exhibit No. 23)Y

T Blue Thumb Program, Data Interpretation: Tahlequah Creek, Polecat Creek, Mooser Creek, Oklahoma
Conservation Commission, http://www.ok.eov/okce

U Webster’s Online Dictionary hitp://www.websters-online-dictionary.org/definition/Discarded

YV Webster’s Online Dictionary http://www.websters-online-dictionary.org/definition/Waste
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Contrary to Plaintiff’s assertions, poultry litter is neither “thrown away” or “disposed of as
useless”. The value of poultry litter is well-documented and asserted by numerous entities across
the United States. The Natural Resources Conservation Services of the United States Department
of Agriculture — Oklahoma and Mississippi Information Sheet describes poultry litter as “a valuable
resource that can provide significant amounts of natural fertilizer. ..the value of poultry litter should
be based on a cost comparison with commercial fertilizer...”’(Exhibit No. 24)"

The North Carolina Cooperative Extension Service asserts “Poultry litter is an excellent
source of nutrients and can be incorporated into most fertilizer programs.” (Exhibit No. 25)*
The Oklahoma Cooperative Extension Fact Sheet “Using Poultry Litter As A Fertilizer”
asserts:
“Poultry litter is an excellent low cost fertilizer if
used properly. Land application of litter returns
nutrients and organic matter to the soil, building
soil fertility and quality...”(Exhibit No. 26)"
Plaintiffs remain silent on the State of Oklahoma’s own published and distributed
documentation supporting the inherent value of poultry litter specifically as a fertilizer. In asserting

the use of poultry litter as a fertilizer is a waste disposal practice in the Illinois River watershed, the

request for injunctive relief is also silent on the work of the legislative and regulatory arms of the

W Natural Resources Conservation Service Oklahoma and Mississippi Information Sheet Regarding Poultry
Litter, January 2006 (Oklahoma) and October 2006 (Mississippi).

X North Carolina Cooperative Extension Service “Soil Facts: Poultry Manure As A Fertilizer Source” , May
1993 Revised.

¥ Oklahoma Cooperative Extension Service, “Using Poultry Litter As Fertilizer” PSS-2246.
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State, which through statute and regulation strictly govern the use of poultry litter as a fertilizer in
The Illinois River watershed and other nutrient-threatened watersheds. (Exhibit No. 27)
IVv.
CONCLUSION

Plaintiffs’ assertions regarding the volume of poultry litter produced in the Illinois River
watershed are not supported by publicly available data regarding the number of poultry houses in the
Illinois River watershed.

Plaintiffs’ Oklahoma Department of Health records are selectively referenced —a reasonable
analysis of ODH records do not support causation contentions or support Plaintiff’s assertion of
“imminent danger”.

The Court is asked to apply a tortuous definition to “discarded” in order to define poultry
litter a “solid waste” as defined by CERCLA. In asking the court to apply this tortuous definition,
Plaintiffs ignore the State’s own assertions regarding the value of poultry litter as a fertilizer, as well
as statutes and regulations governing the use of poultry litter.

The Court is asked to ignore any potential financial burden or hardship that granting its
petition would levy on landowners and contract growers in the Illinois River watershed. The primary
impact would fall on contract growers who currently use poultry litter on their own lands in a
regulated and lawful manner, and on landowners within the watershed who purchase poultry litter

and again apply that litter in a regulated and lawful manner.

% Oklahoma Poultry Feeding Operations Poultry Waste Applicator, Poultry Waste Transfer Regulations and
Acts, published by Oklahoma Department of Agriculture, Food and Forestry

Page 15 of 21

Page 17 of 98



Case 4:05-cv-00329-GKF-PJC Document 1589 Filed in USDC ND/OK on 02/20/2008

F. The public interest is best served by the Court denying Plaintiffs’ request for
injunctive relief. It is inconceivable that a ruling by the Court declaring poultry litter a solid waste
would not be interpreted broadly to include all animal manure. Such an interpretation would
negatively impact the use of animal manure as fertilizer across a broad spectrum of agriculture and
residential uses. Such a ruling would have the potential to devastate programs specifically designed
to promote the transfer of animal manures from nutrient-threatened watersheds - a well-recognized
and promoted remedy. The growth and future expansion of those programs to include other forms
of animal manure in nutrient-threatened watersheds is threatened by Plaintiffs’ request that poultry
litter be labeled a “solid waste™.

Plaintiffs may well argue these programs in part constitute taxpayer contributions that should
be borne by family farmers. Federal and state farm subsidy programs which support the certainty and
availability of affordable food products in the United States have a long and well-documented
history. The availability of federal and state grants and tax incentive prl)grams with regard to manure

transfer programs should be viewed by the Court as a logical part of that farm subsidy philosophy.,

The Court should deny Plaintiff’s request for injunctive relief.

/,5//%&/ Y

Georgc/ R. Stubblefield Steven B. Randall

HC-66 Box 19-12 58185 County Road 658
Proctor, Oklahoma 74457 Kansas, Oklahoma 74347
(800)725-5736 . (918)597-2151

(918)723-5736
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FACT SHEET: Poultry Litter and the Illinois River Watershed

Over the last three decades the poultry population of the Iilinois River Basin has increased to over
250 million birds. This increase has coincided with a significant decline in water quality in the river,
its tributaries, and Lake Tenkiller,

With the June 1996 release of the Tenkifler Phase ] Clean Lakes Report, which determined that aver
76% of the nonpoint source phosphorus loading to Lake Tenkiller resulted from manures produced by
confined animal operations, the State of Okiahoma recognized that stopping runcff from litter
application fields would be the kay to haking further impairment of Hiinois River and Tenkiiler water
guality. Clean Lakes reports for Lakes Fucha and Wister showed very simillar nesults, In response,
the State established an Animal Waste & Water Quality Protection Task Force which recommended 2
prohibition on manure runoff to waters of the state, incentives to encourage alternative uses of litter,
and support for the Okiahoma Department of Agriculture’s Htter marketing program. The Legisiature
followed suit in 1998 by enacting the majority of the Task Force’s recommendations into law,

In the six years that followed, government gfficials worked with poultry growers to find aReraative
markets for surplus fitter, particularly in eastem Oklahoma watersheds dominated by poultry
production. Efforts to connect producers with excess iitter-and farmers with nutrient needs were
severety hampered by a lack of funding to cover loading and hauling expenses. Poultry integrators
maintained that they were not responsible for these costs, and the alreadly struggling pouttry growers
could not bear the cost themselves, '

In response, the State and Federal government began subsidizing Bitter hauling from nutrient
thteatenea watersheds to aress where it could be properly utiiized, begmning in 2004 with the State’s
$5 pe: ton tax credit and the NRCS’s manure transfer incentives. In 2005, Arkansas and Oklahoma
created further incentives by establishing grant programs under section 319(h) that provided $1.7
million for litter hauling in the Jllinoig River, Wister, and Eucha watersheds. These interim grant
programs have moved 8% of the titter out of the Ifinois River watershed. All told, the Rtter hauling
subsidies represent a commitment of '$4.3 miltion, of which 88% is pubiic funds and 12% private.

Estieies taken rom the following sources: _ ) _ )

1 (ffice of the Secrelary of the Emvironment, 2002. Coordinated Watershed Rasiarstion and Protection Sirategy for Oklalioma’s

2 Based 1ypon Stiar-and birds prodiicad per house by type of opersion from BNIPs, Inc.. 2004. Poutry Litler Production for fiacis River
Walsrshed. 1 p.

3 Oniahorma Wakar Resoarces Baaed, 2002 #nols River Besin Towr, 22 pp. . )

« Okiahoma Department of Agricultre, Foad, & Fonastry, 2008. Stralegy for Resloration and Protection of Scenic River Watarsheds
Through Nutrian! Manegoment of Agrictitural Activilies. § pp.

¥, etiet from Jonet Wilkerson, Paterson Farms. 1o Rick Stutbiefield, Oldahoma Sceric Rivers Commission. July 20, 2008
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Subject: 10/25/2006 Norman Transcript Article - "Chicken poop, money key ingredients in AG
race"

Chicken poop, money key ingredients in AG race
The Norman Transcript
Transcript Staff Writer

OKLAHOMA CITY -- Somewhere in most modern political campaigns, the candidates
accuse each other of slinging mud.

In the race for Oklahoma attorney general, the substance being slung is chicken poop --
lots and lots of chicken poop.

Farm groups, poultry producers, the governor of Arkansas and Republican attorney
general candidate, James Dunn, all accuse incumbent Attorney General Drew
Edmondson of using chicken poop for political reasons.

The groups site Edmondson's lawsuit against Arkansas poultry companies as proof of
their claim, and accuse Edmondson of filing the suit solely for political reasons.
Edmondson counters, saying the chicken litter from Arkansas poultry companies is
fouling Oklahoma waterways and the producers won't do anything to stop the problem.

Recently Arkansas Gov. Mike Huckabee -- in town to raise money for Republican
candidates -- accused Edmondson of "demonizing" the poultry industry. "Unfortunately,
your attorney general is not interested in resolving the situation, he's more interested in
headlines," Huckabee said in a published news story. "It's a great political platform for
him."

Edmondson's 6pponent, James Dunn, echoed Huckabee.

Dunn said if he is elected attorney general he would move to immediately dismiss the
suit.

"We need to protect our agricultural industry," he said earlier this year. "The attorney
general's suit is a threat to that industry."

Edmondson, however, is unfazed.

"The issue is dbout water," he said. "The issue is simply about making sure Oklahoma
has clean water -- nothing more."

Page 31 of 98
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"They're not fertilizing, they're dumping," Edmondson said in an interview with the
Washington Post. "My concern is for the environment. My concern is for the lake and the
river, which I'm watching being degraded before my eyes, literally.”

Edmondson also had harsh words for Huckabee.

In a statement released following Huckabee's visit, Edmondson called Huckabee "a
poultry company apologist" and said Huckabee "should be ashamed" of the poor job
Arkansas has done in regulating the poultry industry.

"It is clear they (poultry producers) run his state,” Edmondson said. "Just like me, most
Oklahomans care more about clean water than anything Gov. Huckabee has to say."

And, Dunn, Edmondson'said, isn't interested in clean water.

"James Dunn has done nothing to help Oklahomans," he said. "He would allow these
companies to pollute the water."

Dunn countered, saying Edmondson's suit against out-of-state poultry producers was "just
a license to steal...like he did last time."

"The poultry case is about the fees Edmondson wants to pay his buddy, Mike Turpen,"
Dunn said.

Earlier this year, Dunn said Edmondson's lawsuit "would devastate” the state's agriculture
industry. He said the poultry industry, working with state officials in Oklahoma and
Arkansas, could use a "cooperative spirit" to clean up pollution. "Oklahoma has a history
cf fixing problems," he said. "They (the poultry industry) could do like the Oklahoma
Energy Resources Board. There, the oil industry cleaned up its abandoned well sites."

Dunn's charges have been echoed by various poultry groups in Arkansas and Oklahoma.
Keith Morgan, a spokesman for Poultry Partners, Inc., claimed a fact sheet presented to
the Oklahoma Scenic River Commissioners by state Secretary of Environment Miles

Tolbert -- on Edmondson's behalf -- was "a display of inaccurate information."

In an editorial printed this summer, Morgan said Tolbert and Edmondson "failed to do
their jobs" in providing current and correct data for the commissioners.

As an example, Morgan cites the number of poultry houses and the tons of litter they
produce.
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"If the two didn't do their homework and they really don't know how many active poultry
houses are in the watershed or how much litter is generated in those houses, that is a
display of incompetence on their part," Morgan wrote. "We find it hard to believe they
aren't aware of the number of poultry houses or tons of litter they are talking about."

Morgan claims there are only 1,694 poultry houses in the watershed, instead of the 3,057
number used by Edmondson.

The 1,694-house number was a "head count," Morgan said, conducted by the poultry
industry as of 4 p.m. on Aug. 29.

Edmondson said Morgan's claim is wrong.

In fact, Edmondson said, he had the actual number of poultry houses counted.

"We sent investigators in the field and visually counted the number of houses,"
Edmondson said. "And that count was 3,057. I'm not going to go into court without the
proper data. That's why went sent people to count the houses."

Surveys show the anti-chicken poop message is being well received.

An Oct. 9 poll from TVpoll.com -- which is owned by OU political science professor
Keith Gaddy -- showed 54.9 percent of the voters supported Edmondson, while Dunn's
support was listed at 30.2 percent. Undecided voters accounted for almost 15 percent.
Those numbers, Edmondson said, prove he's doing the right thing.

"I don't live and die by polls," he said. "I don't make decisions that way. But that data
shows me that Cklahomans are concerned about clean water and they want an attorney
general who will work for them."

Still the chicken poop continues to fly.

Dunn says Edmondson is a major player in the "good ol' boy" network. "He's just trying
to help his friends,"” the Luther Republican charges.

Those charges, Edmondson says, are bogus.
"Oklahoma politics is a contact sport,” he said. "It's not easy, but I figured I've made the

conservatives mad with my poultry lawsuit and I've made liberals mad with my stance on
the death penalty -- so I believe I'm doing the right thing."
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) Jaoma
Oklahoma Department of Agriculture,
Food, and Forestry

Agrzcultuml Environmental Management Services
P. O, Box 528804
Oklahoma City, OK. 73152

s D: ). Parish Diroctor 40615224650 _

CORRECTED MEMORANDUM

Date: January 7, 2008

To: Rick Stubblefield
From: Sally Abbott

Administrative Programs Officer

Re: Op'!é.n Rescords Request

Poultry House Numbers
L —

Rick,

| am respondlng-%or D. J. Parrish.

Page 34 of 98
PAGE ©2/02

There are 312 registered poultry houses in the Eucha-Spavinaw Watershed and 185
registered poultry houses in the lllinols River Watershed. These numbers are as of
Navember 1, 20Q7. Poultry renewal registrations for poultry operations were due as of

December 31 2007, however all data entry has not been completed as of this date.

Thank you.
D. J. Parrish
Director,
Agricultural Envit;pnmental
Management Sennces

Y
f‘p
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Arkansas Natural
Resources Commission

J. Randy Young, PE 101 East Capitol, Suite 350 Phone: (501) 682-161 | Mike Beebe
Executive Director Little Rock, Arkansas 72201 Fax: (501) 682-3991 Governor
http://www.anrc.arkansas.gov/ E-mail: anrc@arkansas.gov

During the 2007 PFO Registration period, there were approximately 1410 poultry houses registered in the Illinois
River watershed,

b

Exhibit
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s
Eucha/Spavinaw Watershed Management Team

Masedy Prrord
P.0. Box 248 ‘ Tl 479252970
D‘“mr’ AR 72722 Fax: 4792333707 Callr 47375112
. Emeil: maniypoensgooninernet con
Cars No. (7 0900BALK) 113, Districs Courn, Norsherns District af Olibahons N

"August 31, 2006

As you réquested per our phone conversation this moming, | am reporting to you the average
amount of litter generated per poultry house as reported to the Eucha/Spavinaw Watershed
Management tYeam by growers in 2005. ,

Based on thess records, approximately 80 tons of litter is generated per poultry house. Poultry
houses include broilar, hen, and pullet houses of various sizes. This average Is based solely on
what growers raport to us, which may not always be accurate. Potential inaccuracy may result
from growers -assuming that a truck load of litter weighs a certain- amount. The number of truck
loads is then multiplied by the assumed truck weight to calcuiate a litter total. Also, many
growers report-only what they remove in a full-house clean-out and do not report any de-cake

- that may have“>een removed. "

When estimating the amount of litter that was generated by a brojler house In one year, the
Eswﬂhg.' uses 420 tons/house. This numbsr assumes regular de-caking and re-filling of bedding
material,

J
Please lot me “now If | may be of further assistance.

Sincerely,

Mandy Pirani, Z/SWMT

[

.-

...__!',gﬂ -

Page Vol 1 » -
Croated by B/S WMT — MP 6/31/2008 A ‘ Exhibit
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" Fall 2000 - Volume 2, Number 1

Avian Influenza: Always a

threat in the fall

ackground and History: Avian

B Influenza is a disease that can cause
# extremely high mortality in poultry.

Outbreaks have cost the industry many
millions to eradicate and the 1994-95 outbreak
in Mexico that is still a problem in certain
areas of that country. Costs can be devastating
to producers since entire flocks can die in only
a few hours after infection with a highly
virulent strain of Avian Influenza. The costs
associated with Avian Influenza outbreaks
make it extremely important for the producer
to be aware of the signs of the disease and
take steps to prevent it.

The disease was first recog-
nized in laly in [878 and was
first reported in the United
States in 1924 in New York
City. An outbreak in
Pennsylvania in 1983-84
was the most devastating
disease outbreak in the
recorded history of the U.S.
poultry industry. It cost the ;
industry an estimated $60 million ~ #
to eradicate the disease and consum-
ers about $349 million to
replace the table eggs lost in the
quarantine region.

Virus Description: The older literature
called Avian Influenza “Fowl Plague.” A virus
called an Orthomyxovirus causes Avian
Influenza. The virus has two types of glyco-
proteins that project from the virus coat which
may either protect the particle from destruc-
tion or allow it to adhere to a surface. These
glycoproteins are called Hemmaglutinin (H)
and Neuraminidase (N). There are 15
different types of H glycoproteins and nine
different types of N glycoproteins, These H

-« helping ensure the efficient production of top quality poudivy products in Ar

Dr. F. Dustan Clark
Extension Poultry Veterinarian

and N glycoproteins are used by poultry health
professionals to tell one Avian Influgnza virus
strain from other types, such as HSN2. The
viruses are also designated as low pathogenic
and high pathogenic based on their ability to
cause death in susceptible chickens. Thus you
can have a virus designated HSN2 that causes
low mortality and is called a low pathogenic
type or you could have an HSN2 that causes
high mortality and as such is called a high
pathogenic type. However, the virus can
change from a low pathogenic type to a high
pathogenic type without warning.

Disease Symptoms Diagnosis and
Spread: Avian Influenza has an
# . incubation period of 3-7 days
"« depending on the virus dose,
* poultry species infected,

= several other factors. The

= symptoms exhibited by an

infected bird are variable

and depend on the pathoge-

n  Dicity of the virus. Some of the
possible symptoms are: depres-

sion, diarrhea, dehydration, appetite

Diagram of an avian  |ogs, weight loss, huddling, a drop
influenza particle

in egg production and respiratory
symptoms (cough, sneeze, sinusitis).
The lesions that could be observed include: a
bloody nasal discharge, facial swelling, blue
discoloration of the face, subcutaneous
hemorrhages, tracheal inflammation, nasal
inflammation and hemorrhages on the shanks
and in the proventriculus. There is no accept-
able or practical treatment for poultry infected
with high pathogenic Avian Influenza infected
poultry.

Avian Influenza is diagnosed by blood

testing and virus isolation. Blood testing is

(continued on nave 2) S

Exhibit

«'»
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(Avian Influenza: continued from page 1)

considerably more rapid and less expensive than virus isolation, but virus isolation is much
more accurate than blood testing. Poultry found positive for the Avian Influenza virus are
currently quarantined and destroyed to prevent spread to other flocks. Destruction of affected
animals is the only viable method to control the spread of the discase.

The disease spreads from infected birds to non-infected birds via respiratory and gas-
trointestinal secretions. Susceptible birds can be exposed to respiratory or gastrointestinal
secretions in numerous ways. Secretions can be spread on contaminated footwear, clothing, egg
flats, equipment, cages, etc. In fact, Avian Influenza is most often spread from infected to non-
infected flocks by people carrying the virus usually on their clothes or footwear, However, the
virus can live for short periods on human skin or in human nasal passages. In addition, the virus
can be shed by infected wild birds including migratory waterfowl {e.g. ducks and geese) or
game birds, which show no clinical signs of the disease. The Avian Influenza virus has also been
frequently isolated from clinically normal exotic birds. At moderate temperatures the virus can
remain viable in organic materials for long periods of time and can survive indefinitely in frozen
materials. [lf

Steps to Prevent the Disease Exposure

1. Keep “No?Visxtors” and/or “Restricted” s1gns posted at the road entrance

6. Keep -alliipouliry houses securely locked. Lock all, houses from the inside
while working inside.-

7. All equipment, crates, coops, etc., must be thoraughly cleaned and dlsm-
fected before and after use. '

8. All essential visitors (owners, feed delivery personnel, pouliry catchers and
haulers, service men, etc.) are to wear-protective outer clothing. (coveralls)
boots, and headgear prior to being allowed near the poultry flock or farm.

9. Monitor all vehicles (service, feed delivery, poultry delivery or removal, -
etc.) entering the premises to determine if they have been properly cleaned
and disinfected. This includes: disinfectlon of the tires and vehicle under-
carriage.

10. Sick-and dying birds Should be subrrutted toa dlagnostlc laboratory for
. proper dxagnosxs of the problem All commerc:al growers should contact

. Visit ¢ afeas Where Avuln Inﬂuenza isa problem

Diagram of Avian Influenza particle was obtained with permission from htip:/fwww-micro.msb.le.ac.uk/335/V.html

Z AVIAN Advice » Fall 2000 « Vol. 2, No. 1
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Tom Tabler » Broifer Unit Manager - Savoy
Center of Excellence for Poultry Science » University of Arkansas

Brooding Chicks
in Colder Weather

; older weather means that we, as producers, are faced with some decisions about brood-
//%/:”yfraod/”‘i C-ing. A number of studies have shown that birds brooded at 80°F vs. 90°F weighed as
CHICKS, WE M4S

much as 20% less at 10 days of age, had 10% higher feed conversion and were far more
d/WdyS be aware o 7 likely to ?xhibit symptoms of ascites (water belly) (Figur'es .1, 2, & 3). Yet ?rooding c:hicks
means using fuel and fuel costs money. In fact, the fuel bill is usually the highest during colder

the f act th ﬂf the weather so we spend our fuel dollars wisely.
environsmental condar-
Lions we gqre 35;,3/”‘4 ARE CHICKS WARM?
aYOUY [IVE J26F [70#  1EMPERATURE STRATIFICATION
e ]‘700/’ /ﬁdy be Ve/’y When brooding chicks, we must always be aware of the fact that the environmental

: conditions we are sensing about five feet from the floor may be very different than those the
d/ﬁ"gfe.‘fﬁ than those chicks are experiencing two inches above the floor. Even though house temperatures appear to
the chickS are  ve adequate, many times producers notice chicks near the brooding curtain or in other locations
5&”6/7?”6/'/!4. throughout the house huddling and appearing to be cold.
This may be because the air three feet above the floor (where

. ) the temperature sensor hangs) may be four to seven degrees
Fqure 1. Bird Weight and Brooder Temperature. : :
o o warmer than at floor level. So you think you are brooding at 86°F,
0.24 but you may only be brooding at or about 80°F. This is primarily
2 ’ due to the fact that hot air is lighter than cold air so the hot air
< 0z , produced by brooders and furnaces collects at the ceiling while
g o cold air leaking in from various cracks and other locations collects
2 021 m / at the floor. The amount of stratification can depend upon how
8 g2 ' : i much the heating system is operating, house tightness and location
5 o9 within the house.
[ .
2 oe continued on page 4
.18 . -
80°F 90°F
Figure 3. Brooder Temperature and Ascites
Figure 2. Brooder Tempe!atdre and Feed Conversion /
16 12 T
®1.4 10~
°. @
o2 o
-— 1 A1 8
5 ! 3 &
[~ <
Sos » 6 .
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: o E .
° P o4 : :
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AVIAN Advice « Fali 2000 + Vol. 2, No. 1 >
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PROPER TEMPERATURE SENSOR PLACEMENT  (continued from page 3)

Temperature stratification is a particularly bad problem with brooder/furnace thermostats since they are placed two to three
feet above the floor. If a grower wants a house temperature of about 88°F he/she may set the thermostats, located a few feet
above the floor, at 86°F. Stratification and drafts will probably result in a temperature at floor level being at least five degrees
cooler. As a result, brooding temperature is actually closer to 80°F than 88°F.

In houses with radiant or conventional brooders the bird is warmed by both hot air and radiant heat emanating from the
brooders. So if the air is a little cool in one location, chicks can move toward the brooders to warm themselves. But in houses with
forced air furnaces, if the air temperature is too low the only way chicks can keep warm is by huddling because radiant heat is not
an option. Obviously, huddling is not a good thing; the more chicks huddle the less they eat, drink and grow.

The best way to ensure that you are brooding at a proper temperature is to place sensors/thermostats three to four inches
above the floor with baby chicks. This should be high enough that the chicks cannot reach them. Once the birds are a week to 10
days of age sensors/thermostats can be raised to two feet or so above the floor so the birds cannot peck at them or possibly sit on
them. By this time brooders/furnaces are not operating quite as much, so stratification is less of a problem. Also, at older ages the
birds are a little less sensitive to lower air temperatures. Moving your sensors will require some degree of extra management on
your part but the results should prove beneficial to the health and well-being of the birds.

PROPER GAS PRESSURE

Something else to be aware of as winter approaches is the importance of having proper gas pressure, If you have difficulty
maintaining the proper house temperature when you have young chicks and the outside temperature drops into the 20s or less
even though your brooders are operating conslantly, several possible explanations exist. It could be that your ceiling insulation is
inadequate and needs to be increased, your house lets in too much unwanted air or you may be having to ventilate a great deal
because there is too much ammonia in the house. However, another possibility is something not considered very often.., insuffi-
cient gas pressure. Each brooder/furnace is designed to operate most efficiently at a specific gas pressure. When the gas pressure
is too low not only do you get insufficient heat, but you may not get complete gas combustion resulting in the production of
carbon monoxide. Conversely, if the pressure is too high the brooder could get too hot resulting in reduced life span. It is
possible to have too much gas pressure, however, low gas pressure is more common, In general, gas pressure determines the
amount of gas that flows to a brooder/furnace. The higher the gas pressure, the greater the amount of fuel burned by the brooder/
furnace, and the greater the amount of heat produced. The opposite is also true ... lower pressure, less gas, less heat.

Forced air furnaces require a higher operating pressure than conventional brooders. The University of Arkansas Broiler
Research Farm at Savoy has a combination of brooders and forced air furnaces in each of the four houses. The houses are heated
by propane with fwa 1,000-gal storage tanks at each house. When gas pressure begins to drop due to inadequate propane in the
tanks, the fumaces at the ends of the gas lines begin to buru inefficiently with a weak yellow flame instead of the normal strong
blue flame. 1f the problem is not remedied by additional gas delivery to the tanks, the rest of the furnaces will eventually start to
burn inefficiently followed by the brooders at the ends of the lines and finally the remaining brooders nearest the tanks.

Recent tests of radiant brooders at the University of Georgia have shown that relatively small drops in gas pressure can have
a significant effect on the amount of heat radiant brooders produce. Reducing gas pressure from a manufacturers specified 11" of
water column (for propane) to 9" reduced radiant heat output from the brooder by approximately 13%. When gas pressure was
reduced from 11" to 7" radiant heat output was reduced by 30%. Finally, when gas pressure was reduced from 11" to 5" radiant
heat output was reduced by nearly 40%.

[t should be obvious that having low gas pressure hurts producers in two ways; it reduces the amount of radiant heat a
brooder produces as well as the amount of hot air a brooder/furnace produces, both of which are very important in keeping chicks
warm during cold weather. Improper gas pressure not only affects heat output but also gas usage. Furnaces/brooders burn fuel
most efficiently when gas pressure is adjusted correctly. Remember that low gas pressure will affect heat output of not only
radiant brooders, but conventional brooders and forced air furnaces as well.

If you think that you may have a gas pressure problem check with the manufacturer of the brooder/furnace or your local
equipment installer on proper procedure for checking gas pressure as well as information on possible causes of low gas pressure
(i.c., proper gas line sizing both inside and outside your house, proper amount of propane in your tanks). Then, if necessary, call
your local gas company to set up a time for them to check your gas pressure. The gas pressure needs to be checked at the last
brooder/furnace on the gas line with all the brooders/furnaces operating.

SUMMARY AND CONCL USIONS

With the arrival of fall and the approaching onset of winter try to find some time in your schedule to evaluate such things as
your thermostat/sensor locations, gas pressure, tightness and durability of your brooding curtains, and the condition of your side
wall curtains. Also, if you do not have stir or mixing fans in your house moving hot air from the ceiling to the chicks, consider
getting them. If you have them be sure to use them. Our research shows that stir fans have one of the fastest pay backs of any
investment, and the higher the gas prices, the quicker the payback. A thorough evaluation could pay huge dividends in fuel
savings and bird performance as we enter another winter season. JJi

Gratefid appreciation is extended 10 Michael Czarick and Michael Lacy, University of Georgia Cooperative Extension Service, for portions of
the information comtained herein.
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F. Dustan Clark » Extension Poultry Veterinarian
Center of Excellence for Poultry Science » University of Arkansas
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Mycoplasmosis --
A Continued Threat

he data in Figure 1 indicate that there has been a continued steady increase in outbreaks of
Mycoplasma in Arkansas poultry in the last few years. In fact, if the trend continues, there will
be a record number in Arkansas during 2000. The purpose of this article is to discuss symptoms
and effects of the disease in poultry, help poultry producers better recognize the disease and prevent
the spread of mycoplasmas to other poultry flocks.

Figure 1. Mycoplasma in Arkansas Poultry Flocks
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Mycoplasma are small bacteria that can cause disease in a variety of poultry species. There are
four species of mycoplasma that affect commercial poultry: Mycoplasma gallisepticum (MG),
Mycoplasma synoviae (MS), Mycoplasma meleagridis (MM) and Mycoplasma iowae (MI). The first
two species (MG and MS) are responsible for the current mycoplasma problems in Arkansas poultry.

Mycoplasma gallisepticum (MG) causes a respiratory disease in chickens and turkeys infecting
the sinuses, air sacs, trachea and bronchi of the bird after an incubation period of 1-3 weeks. Chick-
ens with the disease have a cough, eye inflammation (conjunctivitis) and a nasal discharge. A drop in
egg production can also be seen in breeders and layers, Turkeys usually have a severe swelling of the
sinuses, nasal discharge and frothy eyes. Affected chickens and turkeys do not gain well and may die
or be downgraded at slaughter. The disease can be much more severe when birds with mycoplas-
mosis are also infected by bacteria such as E. coli or viruses. The disease is almost always more
severe in turkeys than in broilers.

Mycoplasma synoviae (MS) can also cause a respiratory infection. In addition, MS can infect
the joints and tendon sheaths of the bird. Chickens infected with MS have reduced growth, swollen
joints (hocks) and footpads, and may breast blisters. While air sacculitis (air sac infection) can occur
and chickens may show respiratory distress, MS usually does not cause any symptoms when the
respiratory tract is infected. Turkeys have similar signs and lesions to broilers, but usually lameness
is the most predominant problem. As with MG the problem is more severe when bacteria or viruses
also infect the birds.

Several methods are used to diagnose the disease in poultry. The clinical signs and lesions can
be used to make a presumptive diagnosis, which is confirmed by isolation of the bacteria, blood
testing and/or specialized tests such as the Polymerase Chain Reaction (PCR test) on tracheal swabs.

continued on page 6
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MYCOPLASMOSIS-- continued from page 5

Successful treatment of mycoplasma infections is unpredictable since there is a great deal
of variation in the sensitivity of mycoplasma to antibiotics. There are vaccines available for use
in MG infections, but since they are live vaccines there is concern that the vaccine strain will
spread to other birds. In fact, many states do not allow vaccination for MG or at least restrict
vaccine use since most MG vaccine strains have shown a potential to spread to unvaccinated
chickens and turkeys. There has been little use of vaccination for MS infections. The preferable
method of controlling mycoplasma infections is prevention.

Preventative measures are designed to exclude the bacteria from the flock. One step in
excluding mycoplasma from flocks is maintaining clean breeder stock. This is done in the
poultry industry by the National Poultry Improvement Plan, which is a testing and control
program for egg transmitted diseases such as MG and MS. This program has been extremely
successful nationwide and the majority of poultry in the United States are mycoplasma free.
Unfortunately, a few problems still arise and as such an increased awareness and biosecurity are
needed. Points to remember for better biosecurity are as follows:

1. Restrict visitor access to only necessary visitors.

2. All visitors should wear protective gear (including coveralls, boots or boot covers

and headgear) that can be disposed of or disinfected on the farm.
. Foot dips should be available on each farm at each poultry house.
. Do not share equipment, egg flats, etc., between farms,
. Vehicles should be cleaned and disinfected between farms.
. Wildlife and vermin should be restricted from poultry houses.

Naturally, all points of an on-farm biosecurity program should be reviewed and followed
and a good cleaning and disinfection program should be in place to prevent any disease. If
mycoplasmosis is suspected in your birds, it is important to immediately contact supervisor/
service personnel so a diagnosis can be made and appropriate procedures can be implemented.
Prevention is always more economical than treatment and early recognition of a problem can
prevent spread of a disease from house to house or farm to farm. i

[2 BV I - V)

Tom Tabier « Brotler Unit Manager - Savoy
Center of Exccllence for Poultry Science » University of Arkansas

How Much Litter Do
Broilers Produce?

ue to increasing environmenta! concerns regarding land application of animal wastes and the high replacement cost of
D new bedding materials, poultry producers are looking more at the option of reusing old litter for an extended period of
time. The University of Arkansas Broiler Research Farm at Savoy recently concluded an extended period of reusing old
litter in which litter in House 1 was used to produce18 flocks of birds while litter in Houses 2, 3 & 4 each grew 12 flocks of birds
without cleanout or topdressing. Caked litter was removed from each house after each flock with a decaking machine. Total loads
of caked litter removed were recorded for each house after each flock for future reference. In an effort to document as closely as
possible the exact amount of litter produced during this extended reuse period, portable scales were used to weigh each load of
litter removed from each broiler house during the total cleanout. Number of loads of dry litter removed as well as total weight
removed (in pounds and tons) from each house was then calculated. (Table 1.)
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Table 1. Dry Litter Removal from Savoy Broiler Houses
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House No. Lbs/ Tons/ Loads/
No. Flocks House House House
1 18 421,850 .210.93 33
2 12 431,440 215.72 38
3 12 315,650 167.83 27
4 12 391,330 195.67 32
ALL 1,560,270 780.15 130

'An additional 8,170 Ibs (4.09 tons) was removed from House 4
with a farm tractor for use in deep-stacking research.

A private contractor using commercial spreader trucks with 16-ft beds removed 106 loads of litter
to predetermined best management sites after each load was weighed. The same contractor removed 24
dump bed loads that were deep-stacked on-site in preparation for additional research. An additional 4.09
tons were also removed from House 4 and added to the deep-stacked litter using a farm tractor. The 106
spreader truckloads averaged 5.78 tons per load. In addition to litter removed at cleanout, weight of
caked litter removed since the last cleanout was also estimated for each house (Table 2). These weights
were based on an average weight of 3500 pounds per decaker load as determined by portable scales.

Table 2. Estimated Caked Litter Removal Since Last Cleanout

House No. Lbs/ Tons/ Loads/
No. Flocks House House House
1 18 159,250 79.63 45.5
2 12 147,000 73.50 42.0
3 12 220,500 110.25 63.0
4 12 101,500 50.75 29.0
ALL 628,250 314.13 179.5

In addition to decaking, House 1 also had old litter removed from the non-brood end in October
1999 for an off-site research trial, Based on weights at cleanout, this litter would have equaled
approximately 44 tons. The total amount of litter removed from each house since the previous
cleanout is indicated in Table 3. This includes original bedding material placed in each house that
was not weighed at time of placement, litier removed prior to cleanout and all litter removed during
the recent total cleanout. Previous cleanouts were May 1996 for House 1 and October 1997 for
Houses 2, 3 & 4. Table 3 also contains the percentage of the litter removed as caked litter as well as
the percentage removed as dry litter.

During the summer of 1998, the fogging nozzles in House 3 had worn to the point that they
were putting out much more water than the normal 2-gals/hr-flow rating. This caused an excess
amount of water to be added to the litter that summer, which was later removed as cake. This is
evident in Table 2 by the additional loads of caked litter removed from House 3 and in Table 3 by the
increased percentage of caked litter removed from that house. New nozzles were installed in the
spring of 1999 preventing any such problem that summer.

continued on page 8
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Table 3. Total Litter Removal Since Previous Cleanouts

House No. Lbs/ Tons/ Caked Dry Tons!/ Tons/
No. Flocks House House (%) (%) Flock year’

1 18 669,100> 334.55° 23.80 76.20 18.59 92.95

2 12 578,440 289.22 2541 74.59 2410 120.5

3 12 536,150 268.08 4113 58.87 22.34 1.7

4 12 492,830 246.42 20.60 79.40 20.53 102.7
ALL 2,276,520 1138.27 27.60 72.40 21.07 105.4

! Assuming 5 flocks/year
2 Includes 88,000 Ibs of litter removed for a research trial
3 Includes 44 tons of litter removed for a research trial

L
A rile of thumb
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The author gratefully
acknowltedges Dr. Tom Costello,
Biological and Agricultural
Engineering Department,
Fayetteville, for assistance with
data collection and Dr. Karl
VanDevender and Paul Ballaniyne,
Cooperative Extension Service,
Little Rock. for use

of the portable scales.

A rule of thumb is that each broiler house will generate approximately 100 tons of litter
per year. Based on data presented here, that rule appears slightly conservative, but reliable
(Table 3). While not cleaning out for an extended period such as this will create some monetary
savings where new bedding is concerned, it creates costs in other areas. Therefore, each pro-
ducer must answer the following questions for him/herself to determine if extended litter usage
is a viable option:

1) Do | need litter for fertilizer each year or is extended vse something I might consider?
If pastures and/or hay fields have been receiving chicken litter applications, commer-
cial fertilizer may be necessary as a nutrient replacement. Commercial fertilizer would
then be an added cost if litter were reused for an extended period.

2) Will extra ventilation to remove ammonia cost more than having new litter at least
once a year? Qur observations were that after about a year the ammonia levels reached
a plateau. They did not get worse the longer we were on reused litter, but how much
better would we have done if we did not have to ventilate for ammonia? During cold
weather, ammonia problems caused us to have to pull more air than the birds actually
needed in order to get rid of the ammonia. This over ventilation was more expensive
than simply pulling in the amount of air the birds needed for respiration.

3) Will extended usage cause increased condemnation problems? We observed a gradual
increase in condemnation percentage as the litter got older. Not every flock had a
higher condemnation percentage than the previous flock, but the pattern was a steady
increase over time. Condemnation percentages the first six months on the litter ranged
from .50% to .75%, while the last six months prior to cleanout ranged from 1.35% to
1.87%. Additional factors influence condemnation percentage, but it is likely that the
longer a farm goes without a total cleanout, washdown and disinfect program, the
greater the disease challenge on that farm. This disease challenge may make it more
difficult for subsequent flocks to perform up to their potential. This is especially true if
other critical management areas such as environmental quality or biosecurity are
compromised.

In conclusion, land application of animal waste will continue to be a sensitive environ-
mental issue in the future, Federal, state and local authorities continue to look at where, when
and how much animal waste may be applied to given locations. Producers should be aware of
and follow voluntary best management practices developed for their area concerning animal
waste application. Questions exist that each individual poultry producer must answer for him/
herself when considering reusing old litter for an extended time period. Information presented
here should be of value in regards to the amount of litter produced by broiler chickens and may
be helpful by pointing out some of what has been observed et the Broiler Research Farm during
extended litter usage. |l
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Tom Tabler » Broiler Unit Manager -Savoy
Center of Excellence for Poultry Scicnee « University ot Arkansas

Savoy Broiler Unit
Performance Report

he first flock at the Savoy Broiler Unit was placed on November 19, 1990. The unit

contains four 40 x 400 foot broiler houses. Each house contains Cumberland pan feeders,

Ziggity nipple waterers and about 1.5 million BTU propane heating capacity for brooding.
Each house is equipped with a computer controller, which controls fans, brooders and curtains
for temperature control. Houses are also equipped with temperature monitoring equipment
(about 80 sensors per house), an electronic water flow monitoring system, weigh bins for feed
delivery to the house, sensors for the monitoring of fan run time and devices to determine gas
flow from storage tanks.

Houses | and 2 were built with steel trusses with R10 insulation in the ceiling while houses
3 and 4 were constructed with wood trusses, R19 ceiling insulation and drop ceilings. Houses 1
and 3 are conventionally ventilated with misters for summer cooling, but 2 and 4 are tunnel
ventilated. House 2 contains a “sprinkler” cooling system for summer cooling. The system was
developed at the University of Arkansas and

Information Key uses a landscape sprinkler system to deliver a
] . . coarse, cooling mist to the backs of the birds.
Variable | Units Explanation House 4 uses evaporative cooling pads to cool
HSE No. House number the inlet air.
| FEEDCONV 8B Fead conversion or pounds of foad per pound of gain
HEAD PLACED No. | Number of chicks place in the house at the beginning of gow-out. | MANAGER’S COMMENTS ON FLOCK 50
HEAD SOLD No. Number of birds sent 1o the processing plant .House 2, with its unf:onventional sprinkler
uv % Uivabilty or Head sokd/Head placed * 100 coollpg system, once again produced the
AGE o Age of birds &t processing in days heaviest chicken. This has' been t.he case for
AVEBRDWT LBS Avcumag o ifd welght o proce=si most hot weather flocks since this sy§tem was
: 9 installed in 1995, While somewhat different
CoND % | Percontage of birds condemned by the goverment inspecior compared to most cooling systems, we have
8t the plant. Condemned birds are not fit for human consumption. been quite pleased with results we have
FEED COST J Fead costs in dollars achieved. House 1 had the best feed conversion
CHICK COST $ Chick costs in dollars and the greatest return and House 2 with the
MED COST $ Medication Costs in dollars heaviest chicken had the second greatest return.
TOTAL COST $ Total costs in dallars Caked litter removed after the flock was as
COSTLB Cenl | Total costs per pound of live bird weight in cents per pount follows: House 1 - 2 loads, House 2 ~ 5 loads,
PAYILB ‘Cenl Payment received fram the poultr ny in cents nd. House 3 -3 loads and House 4 -3 loads. .
poultry company per pout U . ,
e s Fuct Blowanoe-a payment prowded by (e pouliy company 1 ol House 2 with its unique sprinkler system did
have the most caked litter to remove but not so
- defrey hoating fue) costs much as to create problems in the house. The
GAS USAGE GAL | Propane usage in gallons House 2 sprinkler system is capable of putting
\_ ELECT KWH | Eleclrical usage in kilowatt hours / out much more water than any of our other

cooling systems and this fact does appear
beneficial to the birds. It does have the potential
to create caking problems; however, if managed
properly by precisely timing the water output
and pulling enough air over the birds, caked
litter can be kept in check and the birds con-
tinue to eat and gain weight in hot weather.
continued on page 10
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PRODUCTION SUMMARY: FLOCK 50 (August 5, 1999 - September 23, 1899)

AVE
FEED | HEAD HEAD BIRD | FEED | CHICK | MED. | TOTAL , | GAS | ELECT
HSE | CONV [PLACED | SOLD | LIV |AGE | WT [ COND | COST | COST | COST [ COST [ COSTILB | PAY/LB | F.A. |USAGE | USAGE
(No) |(LBAB)| (No) | (Na) | (%) [ (@) | (B)| (%) | (B ] (% 3) | (Cont) { (Cent) | (§) [(GAL) | (KWH)

1 208 18109 [17384 | 96.00 | 55 6.10 | 1.872[ 11053 | 3079 | 23601 14155 | 13.504 | 3.7813 [ 000 | 264 4167
2 213 18309 {17296 |94.47 | 55 626 | 1.87 | 11540 | 3113 | 23.60 | 14676 | 13.803 | 3.5727 | 0.00 [ 168 4456
3 2.16 18409 117302 [ 93.99 | 55 6.00] 1.87 | 11242 ] 3130 | 23.60 | 14395 | 14.122 | 3.2533 | 0.00 093 | 4460
4 2.1 18409 | 17474 | 9492 | 55 6.08] 187 | 11220 3130 | 23.60 | 14373 | 13778 | 3.5974 | 000 | 208 3463
\FARM | 2.12 73236 | 69456 { 94.84 | 550 | 6.11 | 1.87 | 45054 [ 12450 | 94.40 | 57599 | 13.822 | 3.5529 [ 0.00 | 740 | 16546
1 F.A. = Fuel allowance

2 Condemnation percentage could not be divided by house
3 Lower gas usage and increased electrical usage in House 3 is a reflection of wood petlet furnace

MANAGER’S COMMENTS ON FL.LOCK 51

House | had both the heaviest chicken and best feed conversion. These factors allowed House 1 to also have the greatest
return on this flock. The wood burning pellet furnace was once again in use in House 3. This is apparent by the lesser amount of
gas usage in that house compared to the other houses. Data collection on the furnace system will now continue until spring 2000.
Caked litter removal after the flock sold was as follows: House 1 — 1 load, House 2 — 1 load, House 3 — 1 load and House 4 - 1
load. Litter wag quite dry and dusty. As litter depth has increased, fewer loads of caked litter are removed.

PRODUCTION SUMMARY: FLOCK 51 (October 12, 1899 - Decamber 3, 1999)

AVE
HEAD BIRD | FEED | CHICK | MED.

FEED | HEAD . GAS | ELECT
HSE | CONV [PLACED | SOLD | LIV [AGE | WT | COND | COST { COST | COST | COST | COST/LB | PAYAB | FA. |USAGE | USAGE

{No) {(LBAB)| (No) No)y | (%) | O |(@B)| (%) ($) ($) ) ®) (Cent) | (Cent} { (3) | (GAL) | (KWH)

1 203 19631 | 18318 | 93.31 [ 52 6.00| 1.35%] 14453 | 3337 | 50.70 | 14541 | 13418 | 41961 {000 | 1119 1372
2 2.1 19612 | 18048 | 92.03 | 52 545] 1.35 | 10348 | 3334 | 50.70 | 13732 | 14.162 | 34518 j 0.00 | 620 1561
3 2.13 19250 | 18446 | 9582 | 52 532 135 | 10450 3272 | 50.70 | 13782 | 14225 [ 3.3888 [0.00 | 271%| 3075

4 213 | 18991 [18012 [ 94.84 | 52 5671 1.35 [ 10870 ] 3226 [ 50.70 | 14149 | 14.049 | 3.5649 (000 | 834 1876
\FARM | 210 | ,r484 |72824 [ 93.99 | 520 | 561] 1.35 | 42830 | 13172 |202.80 | 56205 | 13.849 | 3.6651 [ 0.00 | 2844 7684 )
1 F.A = Fuel aliowance

2 Condemnation percentage could not be divided by house
3 Lower gas usage and increased electrical usage in House 3 is a reflection of wood pellet furnace

MANAGER'S COMMENTS ON FLOCK 52

House 2 had the heaviest chicken, best feed conversion and, in turn, the greatest monetary return. Pellet furnace usage
greatly affected gas'consumption in House 3. All houses were cleaned out, washed down and disinfected after an extended period
of reusing old litter. House | grew 18 flocks of birds without cleanout or topdressing. Houses 2, 3 & 4 each grew 12 flocks
without cleanout or topdressing. Previous cleanouts were May 1996 for House | and October 1997 for Houses 2,3 & 4. Con-
demnation percentage has steadily eased upward as litier has gotten older.

PRODUCTION SUMMARY: FLOCK 52 (December 20, 1999 - Feh.7 |House 2] & 8 [Houses 1.3 & 4]. 2000)

AVE
FEED | HEAD HEAD BIRD | FEED | CHICK | MED. | TOTAL GAS | ELECT
HSE | CONV [PLACED | SOLD | LIV |AGE | WT | COND | COST [ COST | COST | COST | COSTAE | PAYAB | FA! IUSAGE | USAGE
(No) [(LeaB)| (No) (No) | (%) | (D) |(B)| (%) ($) (&) (%) ) (Cont) | (Cent) [ (§) [({GAL) | (KWH)

1 2.08 | 18806 | 18027 {9586 |50 521 1742 oro1 | 3197 |181.20 13169 | 14.268 | 3.5247 | 378 1867 1342
2 1.94 18868 | 17995 | 95.37 |49 575| 1.74 |10024 | 3208 [181.20 | 13413 | 13.198 | 4.5948 | 378| 1553 2090
3 198 | 18813 | 17871 | 84.99 [50 533] 1.74 | 9425 | 3198 [181.20 | 12804 | 13668 | 4.1247 | 378| 5193 | 3282
4 2.08 18862 | 18012 | 9549 {50 618{ 1.74 | 9705 | 3207 [161.29] 13093§ 14.200 | 3.5026 | 378 2365 2067
\FARM | 2.02 | 75349 |71905 | 9543 {49.75| 537 | 1.74 [38345 | 12809 |725.16 | 52479 | 13.838 | 3.9544 |1512| 6304 8781

1 F.A.= Fuel allowance

2 Condemnation parcentage could not be divided by house

3 Lower gas usage and increased electrical usage in House 3 is a refleclion of wood pellet furnace
4 Medication cost includes disinfectant and litter beetle control costs related to cleanout
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MANAGER'S COMMENTS ON FLOCK 583

Flock 53 was marked by high mortality as indicated by a livability of only 92.46%. This was due in part to early chick
mortality and partially to respiratory problems late in the flock as indicated by a condemnation percentage of 2.63%. This was the
first flock after a complete clean out, wash down and disinfection of all houses. Houses 2 & 4 tied for the heaviest weight at 5.62
Ibs, however, House 2 had the best feed conversion and the greatest dollar return. Many of the respiratory problems were in
House 4 causing it to have a 2.24 feed conversion and the lowest monetary return. Caked litter removed with the decaker after the
flack sold was: House | - 3 loads, House 2 - 10 loads, House 3 - 5 loads and House 4 - 10 loads.

PRODUCTION SUMMARY: FLOCK 53 (March 13, 2000 - May 3 [House 1, 2 & 3] & 4 [House 4}, 2000)

AVE
FEED | HEAD HEAD BIRD | FEED | CHICK | MED. | TOTAL , | eas | eLecT
HSE | CONV |PLACED | SOLD [ LIV |AGE | WT | COND | COST | COST | COST | COST | COSTAB | PAYILB | FA' |USAGE | USAGE
(No) |(LBILB)| (No) | (No) | (%) | (D) |(B)[ (%) | B | ) | (9 {$) | (Cent) [ (Cent) [ (3) | (GAL) | (KWH)

1 2.16 19065 | 17661 | 92.58 |51 523] 2632 o088 | 3241 | 33.18| 13262 | 14.745 | 3.5496 | noo ! 1290 1687

2 212 19111 [ 17844 [ 93.37 |51 5621 263 10631 | 3249 | 33.18 | 13913 ] 14.246 | 4.0489 | 000 | 856 1913

3 2.18 19069 [ 17866 | 93.69 |51 551 263 [10740 | 3242 | 33.18 [ 14015 ] 14.627 | 3.6678 | 000 | 756% | 2851

4 224 | 19165 [17280 | 90.21 |52 562 263 [10802 | 3258 | 33.18] 14184 | 14.989 | 3.3063 | 000} 1323 1761

\FARM | 2.18 | 76410 [70660 | 9246 |51.25] 550 2.63 [42262 [ 12680 |132.70 | 55374 | 14.647 | 36477 | 000 [ 4225 8212
1 F.A. = Fuel allowance

2 Condemnauon parcentage could not be divided by house
3 Lower gas usage and increased electrical usage in House 3 is a reflaction of wood pellet furnace

MANAGER’S COMMENTS ON FLOCK 54

Flock 54 was highlighted by the best quality baby chicks we have had in quite some time. The weather caused some major
problems as it stayed cool and rainy for the first six weeks of the flock and very hot and dry the last two weeks. Birds were not
acclimated to the heat and, as a result, we lost 1003 birds in House 4 (cool cell house) the last seven days of the flock. We are
currently discussing possible options involving modifications to House 4. Even with the heat loss, the flock as a whole did quite
well. House 3 had the heaviest chicken at 6.30 Ibs but House 2 (with its unconventional summer sprinkler system) was close
behind with a 6,24 1b bird and a much better feed conversion of 2.08 allowing it to have the greatest return. House 3 made only
slightly less money than House 1. House 4, with all its heat loss problems, had the smallest payback, the lightest bird and the
highest feed conversion. The unconventional sprinkler system in House 2 used 5,271 gals of water during the flock compared to
the cool cell system in House 4 which used 35,510 gals of water. Caked litter removed after the flock was as follows: House 1 - 4
loads, House 2 - 8 loads, House 3 - 10 loads and House 4 - 6 loads. |l

PRODUCTION SUMMARY: FLOCK 54 {(May

5

15 [Houses 1 & 2] 16 {Houses 3 & 4], 2000-
July 10 [Houses 1, 2 )

& 4] & 11 [House 3}, 2000)

AVE
FEED | HEAD HEAD BIRD | FEED | CHICK | MED. | TOTAL , | GAS ELECT
HSE | CONV |PLACED | SOLD | LIV |AGE | WT [ COND | COST | COST | COST | COST | COSTAB | PAYAB | FA' |USAGE | USAGE
(No} [(LBAB)| (No} (No) | (%) ( (D) | By | (%) %) %) $) (%) (Cent) | (Cent) | ($) | (GAL) | (KWH)

1 2.16 18657 | 17459 | 94, 56 605] 1922111385 | 3155 | 4550 | 14586 | 14.083 | 4.2183 | 000| 218 4868
2 2,08 18891 | 17905 | 94.78 | 56 824 | 1.92 |11627 | 3211 | 4550 | 14884 | 13.554 | 4.7081 | 000 | 208 4716
3 2.16 19118 | 182 9553 |56 630 192 [12451 | 3250 | 4550 | 15747 | 13.953 | 43488 | 000 | 151°| 6688

4 2.18 19355 | 17593 | 90.90¢ |55 5771 192 [11083 | 3290 | 4550 [ 14419 | 14.488 | 38132 | 000 344 4516
\FARM | 2.15 75921 | 71220 {9381 |55.75] 6.09 | 192 |46547 | 12906 |182.00 | 59636 | 14.017 | 42842 | 000| 921 | 20788
1 FA. = Fuel allowance

2 Condemnation percentege could not be divided by house
3 Lower gas usage and increased electrical usage in House 3 is a reflection of wood pellet furnace
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Tom Costello » Biolosical and Agricultural Ensineering
Department « University ol Arkansas

' Low-Cost,
- Temporary Poultry
| Litter Storage

ost poultry growers realize that dry poultry litter is a valuable by-product of produc-
M tion. Yet applications of poultry litter to hay fields and pasture lands generally supply
more phosphorus than the crop can use. To avoid long-term phosphorus buildup in
soils and the associated pollution risk, many farmers are secking off-farm markets for litter.
Storage systems are often necessary to provide flexibility in clean-out scheduling and off-farm
transport arrangements.

Poultry litter storage systems must be economical for the grower and maintain environmen-
tal protection while retaining litter quality. Excessive temperatures during storage (as litter goes
through a ‘heat’ cycle similar to composting) can degrade litter quality and lead to safety
concerns (spontaneous combustion). Allowing litter to be wetted by rain or runoff can lead to
odors, pests, degradation of quality and loss of product. Cuirent environmental regulations in
Arkansas also dictate that dry animal manure be stored in a way that keeps it dry and isolated
from natural rainfal! and runoff. Hence, some method of cover is required unless the farmer has
a permit to manage the litter as a liquid waste.

, " Storage altematives include permanent structures (e.g., traditional wood frame or pole
structure with sheet metal roof) or temporary systems (e.g., outdoor litter pile with tarp cover).
Some estimated costs are shown in Table 1. Costs can be spread over the life of the structure,
during which litter from several clean-outs may be successfully stored. For example, if the
temporary system was put in place for 100 tons of storage capacity, the initial cost would be
$450. If the tarp lasted three years and was used three times, then the cost would be $150 per
year or $1.50 per ton of litter stored. Reduced costs often make temporary storage techniques
more practical when large volumes of litter must be stored for short periods. One objective of
on-going work at the U of A has been to configure a covered pile that effectively stores litter, but
is inexpensive and easy to construct and maintain.

Table 1. Cost of Litter Storage Alternatives

Life
Construction Exp. Cost Cost
Type (years) ($/612) ($/ton)
t wood
structure, steel roof | 20+ $6.50 $105
semi-permanent
teel tubi
S rucue. 5-10 $3.50 $56
polyethyiena cover
temporary free-
standing wind-row, 2-5 $0.30 $4.50
polyethylene cover
24 AVIAN Advice + Fall 2000 « Vol. 2, No. 1
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FIELD TESTING

Two low-cost, temporary litter storage systems were constructed and monitored at the University of Arkansas Broiler
Research Unit near Savoy, Arkansas, in February, 2000. One pile was a free-standing wind-row of litter (Figure 1) and the other
was a bunker built from two rows of large round hay bales (Figure 2). Piles were each covered with a 6 mil polyethylene, 30 ft x
60 fi, plastic tarp (Poly-Tec Hay Tarps').

The free standing wind-row and the round bale bunker method of temporary litter storage appeared equally effective in this
trial. While more litter could be stored in the bunker bale method, construction of the bunker required considerable time and
expense. Based on our field experience, the free-standing, covered litter pile seems to be the best choice for a grower to tempo-
rarily store litter outside for a few weeks or months, The technique is inexpensive, easy to construct, maintains litter quality and
protects the environment,

Figure 1. Free-standing wind-
row litter storage system with
tarp cover. Pile cross-section
has dimensions 20 ft. bottom
width, 3 f1. top width and 6 ft
height. Tarp is 30 1. wide, 6 mil
thick, 3-ply polyethylene.
Sandbags placed every 2 t0 3
Joot along the perimeter hold
the tarp down.

Figure 2. Hay bunker litter storage system with tarp cover.
Two rows of large round bales were used to form bunker
walls. Ouiside width of bunker is 20 f1. (10 /1. between
bales). Litter is piled about 2 ft above the top of the 5-ft
diameter bales to a total depth of 7 f1. Same tarp as
described in Figure 1. Tarp was originally held down using
grommels and ropes every 2 ft (lefi side of photo) and tires
and ropes ever 4 fi (right side of phoio). Both of these
methods failed during heavy wind. Pile was eventually held
successfully vsing grommets and ropes with sandbags added
on iop to counteract the lift forces of the wind,

inIm enting Temporary Litter Storage

1. Estimate the Amount of Litter to Move

The quantity of litter removed during full-house clean-out depends directly on the number of flocks of birds that have been
grown since the last clean-out. Table 2 gives guidelines for planning temporary systems for storing dry poultry litter from full-
house clean-out, based on our tests at Savoy. Our data is based on multi-year re-use of bedding/old litter. Between flocks, no
bedding was added and caked-litter was removed. Broilers were grown to an age of 6-8 weeks. To include storage for caked litter
removed between flocks, estimate cake litter as an additional 6 tons per 16,000-fi? house per flock. All litter weights are on the as-
is moisture basis. Table 2 also shows that the average litter depth increases roughly 5/8 inch per flock. Knowing the bulk density
of the litter and the depth, the total litter weight and volume in the house can be estimated. These data can then be used to estin?ate
the number of truckloads of litter that will be removed during clean-out and to size the storage structure. The storage structure is
assumed to be a free-standing pile, 6 fi tall with a 20 fi bottom width and 3 ft top width.

Example. A broiler farmer has five broiler houses, 40 ft x 400 fi, on a clean-out schedule of once every two years (about 12
flocks). How much litter will be removed and how much storage space will be needed? Refer to Table 2.
3 Litter depth: assume 8 inches
0O House area: equivalent to five 16,000-ft> houses
O Litter weight: 188 tons x 5 = 940 tons total
O Pile length: 134 tx 5=670 ft
continued on page 14

! Poly-Tec Hay Tarps, Walk-Winn Plastics, Little Rock, Arkansas, Mention of a name brand product
in no way endorses that product nor implies that other similar products are not appropriate for use.
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POULTRY LITTER STORAGE continued from page 13

If the same grower altemnated clean-outs so that one house can be cleaned out every five months,
then the storage capacity required and the storage costs could be reduced by a factor of 5 (188 tons,

134 ft of storage).

To estimate litter weight, volume and storage requirements for turkeys or cornish hens, at the
time of clean-out, measure the litter depth carefully throughout the house and take an average.
Choose the closest litter depth from Table 2 and use the estimated litter weights and volumes for that
depth. This assumes that the bulk density of the litter will be similar to the broiler litter we monitored
at Savoy. This should give a good estimate for planning purposes.

Table 2. Guidelines tor Dry Poultry Litter Storage Planning

Page 50 of 98

Litter Remevea Storags Needed 2. Properly Site and Construct the Pile
(per 16,000 it houss) | (per 16,000 12 house) Locate the storage system close to the
Litter Bulk Areal Total | Spreader Total | Lengthof pouitry houses to minimize travel time during
Frocrs | doverany sy | e Vol | Coake | Vewme | e clean-out/construction. Choose a site that is
relatively flat (less than 5% slope) on high
! 18 %83 51 3 5 1400 34 ground that will not intercept overland flow of
2 2.2 30.6 7.3 44 8 1900 42 rainfall/runoff water from upstream land.
3 28 40.7 9.5 57 10 2500 50 Orient the pile with the long axis in the
direction of the greatest slope. Be sure that the
¢ 34 4.8 ns n 2 3200 59 pile is surrounded by a 100 ft buffer zone of
s 40 4238 14.3 86 15 3800 69 well established grass with no rocky outcrops,
6 a6 439 16.8 101 18 4500 78 creeks, strearr.\s. sink .holes or other vfrater
7 51 5.0 191 "s 20 5100 a7 sources. Avoid _bulldmg on soils which have
' ’ excessive leaching capacity or shallow depth.
8 8.7 46.1 21.9 131 23 §800 98 If possible, select a site which is protected
9 6.3 46.4 24.4 146 26 6500 107 from the wind by trees or some other wind-
10 6.0 6.4 257 160 o8 7100 e break (this wnlll reduce potential problems with
, the tarp blowing off).
" w5 4.4 28.0 174 30 7700 125 Unload litter from the truck along the pile
12 8.1 46.4 31.3 188 33 8400 124 centerline. Between truck unloadings, use a
front-end loader to move the litter, piling it

Noles- Based on 8-8 week flocks of vollers, Areal density is the weight of litler in the ho 12 of fioor . Weight of H 3 3 i
littor acluatly ramoved s only 75% of The amoum esllrna:zd tobe inl?hn I\o:se I;ua:o in:os:nzﬁh d‘:;an-oua.':apilam. hlgher to build the desired cross-section. It

experimental eror. A spreader truck usvally hauls 5.75 fons of ftier, The bulk density of Iter placed in a pila is about 45 should not be necessary to shape the pile with

4 The recommended kier pile has cross-seciional dimensions of 20 ft botlom width, 3t lop width and 6 ft height.

74

the tractor from the sides. The natural slope of
dry litter (about 37°) should form a pile about 20 ft wide when a maximum depth of 6-6.5 ft is

attained (deeper piles are at risk for over-heating). More than one pile may be needed, depend-
ing upon the total volume of material, the topography of the site and the length of the available

tarp.

3. Correctly Cover the Pile

A pile 6 ft tall, 20 ft bottom width and 3 fi top width will require a 30 ft wide tarp. The
length of the tarp will, of course, depend on the length of the pile. When determining tarp
length, be sure to allow enough tarp length to cover both ends of the pile. Our experience
indicates that a tarp thickness of 6 mils with a UV inhibitor will provide a tarp life greater than
one year (the manufacturer suggests a five year life if tatp is well maintained). Clear plastic
tarps should be avoided to reduce solar heating of the piles. Less expensive plastic sheeting may
be used but the material will degrade quickly, will probably need to be disposed of after a single
storage period, will tend to rip easily and could fail during extended storage periods.

Recruit several people to help unroll the tarp and place it over the pile. Adjust the tarp so
that overlap is equal on both sides of the pile. Have some weights ready along the sides of the
pile to hold down the tarp temporarily while it is put into position.We recommend that the tarp
be held down using weights along the perimeter. Sandbags placed every 2-3 feet have worked
very well in our tests. (Tires are not heavy enough if placed only on the perimeter, they also
present a disposal problem at the end of the storage period). With a free-standing pile, grommets/
ropes and stakes are not easy to install since there are no sidewalls. Commercial sandbags

AVIAN Advice ~ Fall 2000 » Vol 2, No. 1
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A Simple system
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litter can be used
o protect producy
quallty and prevens
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tal impacts,
L

(empty) can be purchased or one could get new or used plastic/fiberglass feed sacks. Feed sacks
seem to deteriorate quicker than sandbags. Fill partially with sand or soil and tie off with twine.
Once in place, the bags will not abrade the tarp. Sandbags are preferred over steel pipe,
concrete blocks or other weights that could potentially damage mowing machinery if left in the
field.

4. Maintain the Pile

Under normal weather conditions, the covered pile should hold up well, keeping the litter
dry and preventing contamination of rain or runoff water. After storm events, check the tarp and
readjust as necessary. Pull out any slack (and eliminate any low spots that puddle water) that
may have developed from wind action. This will prolong tarp life by reducing abrasion associ-
ated with tarp billowing. Re-position sandbags as necessary.

5. Reclaim the Litter

At the end of the storage period, roll back the tarp as needed to uncover a section of the
pile. Load the litter onto the trucks for transport off the farm. Re-cover the end of the pile if the
next load will be removed at a later date. After the pile has been completely loaded out, gather
any residual litter, load into a spreader and land apply locally in a manner approved for land
application of dry poultry litter. Carefully fold the dry tarp and store for re-use.

SUMMARY

A simple system of temporarily storing poultry litter can be used to protect product quality
and prevent negative environmental impacts. A free-standing litter pile, about 20 ft wide and 6
ft deep, can be covered with a tarp, 30 f wide, 6 mil thick. Sandbags placed every 2-3 ft along
the perimeter will hold the tarp in place. Litter from an annual clean-out of a typical 40 ft x 400
ft broiler house can be stored temporarily in an 80 ft long pile, costing approximately $450 for
materials. If the tarp is well maintained, the cost of the system can be spread over several years
use and many hundreds of tons of stored litter.
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Write Extension Specialists,
except Jerry Wooley, at:
Center of Excellence

Jor Poultry Science
University of Arkansas
Fayetteville, AR 72701

Coming Events

Septemper 1.2-14, 2000
Arkansas Nutrition
Conference, Clarion Hotel,
Fayetteville, AR

Contact: The Poultry
Federation at

(301) 375-8131

September 15-16, 2000
Turkey Symposium;

Inn of the Ozarks,
Eureka Springs, AR
Contact: The Poultry
Federation at

(501) 375-8131

Septeimber 20-21, 2000
Poultry Production and
Health Seminar, the
Sheraton Hotel,
Birmingham, AL
Contact: U.S. Poultry &
Egg Assaciation at

(770) 493-940]

QOctober 6-15, 2000
Arkansas State Fair,
State Fair Grounds,
Little Rock, AR
Contact: State Fair
office at

(501) 372-8341

October 16-18, 2000
National Poultry Waste
Management Symposium,
Fountainbleau Hotel,
Ocean City, MD

Contact: Nick Zimmerman
at (410) 651-9111 or

Rich Reynells at

(202) 401-5352

Janwary 17-19, 2007
International Poultry
Exposition, Georgia World
Congress Center,

Atlanta, GA

Contact: U.S. Poultry & Egg
Association at (770) 493-9401

6

UA Poultry Science
Extension Specialists

Or. Dustan Clark, Extension Poultry Health Veterinarian, earned his D.V.M. from Texas
A&M University. He then practiced in Texas before entering a residency program in
avian medicine at the University of Califomia Veterinary School at Davis. After his
residency, he retumed to Texas A&M University and received his M.S. and Ph.D. Dr.
Clark was director of the Utah State University Provo Branch Veterinary Diagnostic
Laboratory prior to joining the Poultry Science faculty at the University of Arkansas in
1994. Dr. Clark’s research interests include reoviruses, rotaviruses and avian diagnostics.
He is also responsible for working with the poultry industry on biosecurity, disease
diagnosis, treatment and prevention.

Telephone: 501-575-4375, FAX: 501-575-8775, E-mail: fdclark@uark.edu

Dr. Frank Jones, Extension Section Leader, received his B. S. from the University of
Florida and eamed his M. S. and Ph.D. degrees from the University of Kentucky.
Following completion of his degrees Dr. Jones developed a feed quality assurance
extension program which assisted poultry companies with the economical production of
high quality feeds at North Carolina State University. His research interests include pre-
harvest food safety, pouliry feed production, prevention of mycotoxin contamination in
poultry feeds and the efficient processing and cooling of commercial eggs. Dr. Jones
_ joined the Center of Excellence in Poultry Science as Extension Section Leader in 1997.
Telephone: 501-575-5443, FAX: 501-575-8775, E-mail: fjones@uark.edu

Dr. John Marcy, Extension Food Scientist, received his B.S. from the University of
Tennessee and his M.S. and Ph.D. from lowa State University. After graduation, he
worked in the poultry industry in produclion management and quality assurance for
Swift & Co. and Jerome Foods and. later became Director of Quality Control of Portion-
Trol Foods. He was an Assistant Professor/Extension Food Scientist at Virginia Tech
prior to joining the Center of Excellence for Poultry Science at the University of Arkansas
in 1993, His research interests are poultry processing, meat microbiology and food safety.
Dr. Marcy does educational programming with Hazard Analysis and Critical Control
Points (HACCP), sanitation and microbiology for processing personnel.

Telephone: 501-575-2211, FAX: 501-575-8775, E-mail: jmarcy@uark.edu

Dr. Susan Watkins, Extension Poultry Specialist, received her B.S., M.S. and Ph.D.
from the University of Arkansas. She served as a quality control supervisor and field
service person for Mahard Egp Farm in Prosper, Texas, and became an Extension Poultry
Specialist in 1996. Dr. Watkins has focused on bird nutrition and management issues.
She has worked to identify economical alternative sources of bedding material for the
poultry industry and has evaluated litter treatments for improving the environment of the
bird. Research areas also include evaluation of feed additives and feed ingredients on the
performance of birds. She also is the departmental coordinator of the internship program.
Telephone: 501-575-7902, FAX: 501-575-8775, E-mail: swatkin@uark edu

Mr. Jerry Wooley, Extension Poultry Specialist, served as a county 4-H agent for Conway
County and County Extension Agent Agriculture Community Development Leader in
Crawford County before assuming his present position. He has major responsibility in
the Arkansas Youth Poultry Program, and helps young people, parents, 4-H leaders, and
teachers to become aware of the opportunities in poultry science at the U of A and the
integrated poultry industry. He helps compile annual figures of the state’s poultry
production by counties and serves as the superintendent of poultry at the Arkansas State
Fair. Mr. Wooley is chairman of the 4-H Broiler show and the BBQ activity at the
annual Arkansas Poultry Festival.

Address: Cooperative Extension Service, 2301 S. University Ave., P.O. Box 391, Little Rock, AR 72203
Telephone: 501-671-2189, FAX: 501-671-2185, E-mail: jwooley@uaex.edu
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WHEREAS the States of Arkansas and Oklahoraa-share a number of streams and rivers

that flow from Arkansas into Oklahoma, six (6) of which are dcs:gnated as Scenic Rivers in the
State of Oklahoma;

WHEREAS the States of Arkansas and Oklahoms share a common goal of i xmprovmg
water quality w:ﬂn‘n the States’ sharcd watersheds;

WHEREAS the States of Arkansas and Oklahoma agree that excess nutrients from point
and non-point sonrces can result in nutrient surplus for phosphorus and nitrogen;

WHERE/.S excess phosphorus in watelsheds is known to degrade water quality and
 threaten aquutic life; !

WHEREAS Arkansas and Oklahoma agree that reducing the amount of phosphorus

present in the Stefos' shared watersheds will further the States’ shaved goal of improving water
quality;

WHERBAS inan effon to reduce the amount of pbosphorus present in its Scenic Rivers,
O the State of Oklahoma has passed, and submitted to the United Statos Environmental Pi'otecuon
Agency for 2ppro ral under Section 303(c) of the Clean Water Act, a total phosphorus criterion of
.037 mg/t for its 5°x (6) Scenic Rivers, modified by sn implementation schedule that ailows
dischargers o un¢/ertake interim actions designed to improve water quality in the Scenic Rivers. ..

' o consistent with achieving compliance with the State of Okiahoma’s .037 mp/) criterior for

phosphorus, by 2612,

WHEREA' , Arkansas has steadfnsdy insisted end maintaing that the 037 mg/l criterion
for total phosphotrw is neither attainable nor appropriate;

W).’-IBREA , Arkansas and Oklahoma agree that individual but coordinated strazegies 10
meet water quality goals is in the best interest of both States;

The Stntca’of Arkansas and Okiahoma, acting through their environmental agencies,
including, but nol Yinited to, the Arkansas Department of Envitronmental Quality, the Arkanses
Soil and Water Conservation Comznission, the Oklahoma Secretary of Environment, the
Oklahoma Water Eicsources Board, the Oklatioma Department of Environmental Qualit and the
OKlahoma Scenic Pavens Commission, are working together to reduce phosphorus in th» shared
Scenic Rivers Wattheds In furthezance of that goal, the States of Arkansas and Oklanoma.

acting through 'Lonvnonmcntal -agencics, enter mto this Statement of Joint Pnnciplmq and
Actions. '

TN

i

:
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STATEMENT OF JOINT PRINCIPLES AND ACTIONS PAGE2
5 ARKANSASLEGISLATION .

In. ﬁmhmnca of the States’ sharcd phosphorua reduction goals, the Arkansas General
Asscmbly enacmd significant legislation to improve the States’ shared watersheds. Conseguently,
the Arkansas So:l and Watcr Conservation Commission is committed to developing regulatons to
implement the f")llowing recently passed Arkansas legislation:

? Act 1059 of 2003, requmng the Arkansas Soil and Water Conservation
_ Commission to develop and implement programs to certify the minimal
competence and knowledge of persons preparing niutrient management
plans and of persons making nutrient application, includmg the proper
utilization of litter,

. Act 1060 of 2003, requiring the Arkansas Soil and Water Congervation
~ Commission to operate an mmnual registration program to assemble and
maintain information on the number, composition, and practices of poultry
: feeding operations in the state, including the land application practices used
; by each individual poultry feeding operation, as well as the amount of litter
| stored, applicd and translerred by cach operation, and

*° Act 1064 of 2003, declaring ccrtain areas, including the Dlinois River

" Watershed, to be nutrient surplus areas for phosphorus and nitrogen, and
making it a violation of State law to apply designated nutrients within a
nutrient surplus area except in compliance with a nutrient management plan
approved by the Arkansas Soil and Water Conservation Commission or at a
protective rute established by Arkansas Soil and Water Consmanon '
Commission.

The Slalés of Arkansas and Oklahoma, acting through their environmental agéfhda, will
jointly pursue fimding, including federu) grants or other federal funding, for various litter removal
and reuse techniques, such as:

» - tho davelapwment of a litter bank;
* - buming littcr for cnergy;
o . theuseof biological treatment (e.g. the Stamper Project);

. - ~ pellctization to produce a marketable fertilizer product: and

=
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The Star's of Arkansas and Oklghoma, acting through their environmental agencics, are
working togethe T toward development of 2 Joint Phosphorus Index by August 2004. The States
will consider utiiization of the Joint Phosphorus Indeat for the development of Nutrient
Mansgement Plens.

: DATA COLLECTION

Althoug" information collected pursuant to Act 1060 of the 2003 Arkansas General
Assembly, quartifying the amount of litter stored, applied and transferred by individual poultry
fecding operations is made confidentia] under the statuts, the Arkansas Soil and Watcr
Conservation Commission will prepare detailed compilations and summaries of this information
and make these ~ompilations and summarics available upon request to the public, the Oklahorma
‘Environmental Agencies and EPA .

- 'The Arkwusas Soil and Water Conservation Commission will work with Oklshoma in

O determining the “ormat for thesc compilations and summarics (e.g., information by ccunty,
geographic area #r watershed), as well as the amount of detail necessary to address Oklahoma’s
reasonablo conce: ms Similarly, Oklahoma will work with Arkansas to provide comparable
information for | ouln'y operations in Oklahama.

8

WATERSHED MONITORENG
The States; of Arkansas and Oklahoma. acting through l:hear environmental agencies, will
- coordinatc moni*oring in partnorship with the Arkansas/Oklahoma Arkansas River Compact
-Commission throughout the shired Oklahoraa Scenic Rivers Watersheds based on a common
protocol and wil: share all information/data resulting from such monitoring. The Stalay will hold
d:scusslons mmc 1 ot amiving at the agreed upon monitoring proloool by August 2004.

The Stamg will submit the agreed upon design to EPA for review and endorsement,

EPA has-f}".ommitt:d to seek to obtain federal funding for the agreed upon monitoring,

.

e gy e

; o
O . Oklzhoms! periodically reevaluates all of its water quality standards. In particular,
& s
¥ w
& n
IL LN
§ _
= A~ L T AR
¥ 3

12-18~03; B:4TAM £
. .#
O STATEMENT OF JOINT PRINCIPLES AND ACTIONS PAGE 3
. transportation of excess litter from the affccted watersheds.
1 JOINT PHOSPHORUS INDEX - i
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Oklahoma will stevaluatc Oklghoms’s 037 mg/1 criterion for total phosphorus in Oklahoma 8
Scenic Rivers by 2012, baséd on the best scjentific information avuilable at that time, and with the
full, timely inclusion of officials from the State of Arkansas tepresenting both point end non point
source dischargers.

CONTROLS ON LARGER ENTVTIES

The States of Arkansas and Oklahoma, acting through their environmental agencies, -
understand that »oint source dischargers will need time to achieve water quality improvements in
the affected watarsheds consistent with Oklehoma’s criterfon for total phosphorus. Therefore, the
States, acting th~augh their environmental agencies, will issue to the point source dischargers to
the shered Oklahormu Scenic Rivers Watersheds with a design capacily of greater than 1 MGD,
specifically the Cities of Faycueville, Rogers, Springdale, Siloam Springs and Bentonville,
Arkansas, National Pollutunt Discharge Elimination System (“NPDES"”) permits reflecting an
efftuent limit for' total phosphorus of 1 mg/l (30 day average) pursuant (o the implementstion
schedule set outbelow. The City of Tahlequati, Oklahoma received an NPDES pemnt issued in
1992 requiring IE to meet a total phosphorus effluent limit of 1 mg/l. ¥

N _ The Sm@s of Arkansas and Oklahoma, acting through their environmental agoncies, will

C,- reissue the abova-specified citics” NPDES permils on a normal five (5) yoar reissuance cycle, with
the understandin?; that NPDES permits for these point source dischargers to the shared Oklahoma
Scenic Rivers W:tersheds issued in the year 2012 or beyond must include phosphorus limits
stringent enough to meet applicable water qua]ily standards.

Eﬂmﬂlgfszﬂ.am

Roge's ~ to meet 1 mg/l limit starting in 2004

4 Spnn"rdala expansion to meet 1 mg/l |imit starting in 2007

Silox i Springs - expanslon to meet 1 mg/l Hmit starting in 2009

Fayef‘zville — existing fucility alrcady complies; new facility to meot 1 mg‘! limit once
oremmnal (circa 2008)

Bentu aville - new facility to meet 1 mg/l imit once operational (date unknawn)

W

'l‘i'~c State of Arkansas, acting through its envimnmcntal agcncms, will work :
aggm’xlvcly throughout the implemcntation period with those existing Arkansas
entitir’s with dosign capacities of less than 1 MGD but greator than or equal to .5 MGD

. to recdvce the level of phosphorus in their discharges to the maximum extent possible
throus™ voluntary controls simed at reaching either 1 mg/1 total phosphorus or a
O . phosphorus loading limit based on 1 MGD x 1 mg/] by the year 2012. The City of

By M

et
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STATEMENT OF JOINT PRINCIPLES AND ACTIONS PAGE 5

Weseville, Oklahoma is currenlly under a compliance order to meet a | mg/l lim{t
within two (2) years.

NOTE: The States of Arkansas and Oklahoma, acting through their environmental
agencles, understand that the above described controls do not apply to facilities,
suich as cooling water intake facilities, whose discharges do not contribute

phosphorus to the receiving strcam, so long as thosc facilitics discharges do not
contain increased concentrations of phosphorus.

 WATERSHED PLAN

Tt States of Arkansas and Okishoma, acting through their ¢nvironmental
agencies, will work together in partnership with tho Arkensas-Oklahoma Arkansas
River Compact Commission toward the goal of producing & Watershed Plan,

NOTB: EPA's Clean Water Act Section 319 guidance sels out nine (9) clements
rar 4 Watershed Plan,

CENERAL PRQVISIONS

Ti¥e partics understand that this document is not intended to creatc, diminish or
waive any legal rights ot obligations among the parties or any other person or entity
not a party to this document, including individual farmers. Nothing in this document

create” any rights of causes of action for any person, whether party to this documeut or
not.

The parties mcogmze that a request by Oklahoma for more stringent NPDES
permit ¢ concentration limits than those set out in this document, or a challenge by
Arkamas to Oklahoma’s phosphorus standard, would terminate this document. If a
third gty brings a lawsuit inconsistent with the terms of this docusnent, both parties -
will inicate to the Court their support for the terms of this document. ©

EPQ 118 told the parties this document represents & very positive step by the
Statcs;’ -acting through their environmental agencies, toward improving water quality in
the she~zd Oklahoma Sccnic Rivers Watersheds, which is consistent with achicving

compliance with the Stite of Oklahoma’s .037 mg/] criterion for total phosphorus in
the State's Scenic Rivers. :

’fho States of Arkansas and Oklahoma, acting through (heir envnronmmtal

O agcncim, understund that as parties to this document, they intend to respect and follow
the corymitments mads herein, and that so long as all commitments made herein are

Page 57 of 98
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. STATEMENT OF JOINT PRINCIPLES AND ACTIONS PAGE 6

met, the parties will continue to scck progress under this document toward achieving
improvements in water quality. _
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BMPS INC.

Post Office Box 1086/Farmington, AR 72730
Phone 866-304-2784 Fax 479-267-0079

October 22, 2007

Oklahoma Scenic Rivers Commission
Attn: Commissioiers

RE: Ilinois River Watershed Poultry Litter Export
Commissioners:

During the period of September 2006 through August 2007, BMPs Inc. has tracked
poultry litter exports out of the lllinois River watershed in the amount of 74,256 tons.

This accounts for more than 2.2 million pounds of phosphorus not land applied in the
watershed,

Best Regards,

L

Sheri Herron
Executive Director

L) -
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Oklahoma Litter Market - Home Page ] of |

password: | | =i newvser [ focoot vouc password?

Promoting a better understanding of the movement
and appiication of poultry litter in Oklahoma

! . Fact sheels on poultry htter,
EXTENSION ‘

About Litter %y Bulleting

Frrome @y raccsheers O Reouations  $Y incentves Gy tinks

i

Ontine Database’ Top 5 reasons why you should join the Oklahoma Litter Market:
Buyers (185) r 1t's Free * You Can Make a Sale » It Benefits
Sellers (29) y » It's Easy » You Can Make Mcney the Environment
2ervice Providers (31} Join the Litter Market

Additional Tools

Log in to join the Oklahoma Litter Market. It's fast and easy! Just fill out the

Fertilzer Value Caiculator questionnaice regarding your needs / services / product, or calt the ODAFF hotline at 1-
Megs: i . 800-583-7131, or wvisit with your focal Extension Edycator (go to
Message Board EE http://www.countyext.okstate.edu to find the nearest office), or emall us at staff@ok-

{ittermarket.org and we'll set up a profile for you.
Haw to Use the Site .

Browse the database by dlicking on Sellers, Buyers, or Service Provider links shown at
teft: 10 see a complete list of our current members. Click on any of the links above to
learn more about poultry iitter, current Oklahoma regulations, for current news or to
communicate directly with other producers / appiicators in the state. You may aiso
access other sites by visiting our finks page.

Disclaimer

The Oklahoma Litter Market website serves as @ communication Unk for buyers, sellers
ang service providers of poultry litter. Marketing poultry litter to more distant nutrient-
deficient areas or for further processing offers one solution to the fitter surplus problem
associated with high production areas. The goal of this site is to provide educationaf
materials, maps, guides, practical information and avenues of contact with producers,
- buyers, seflers and service providers. Listing your company on the Lifter Market website
u does not Imply approval for or participation in any subsidy or incentive programs.
Applications foc incentives are avallable from the sponsoring agencies or organizations.

7

£

Acknowledgements
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Deveiopment of this site was funded by a grant from U. S. EPA 319(h), administered by
the Oklahoma Conservation Commission as part of the Oklahoma Nonpoint Source
Program. Oktahoma Department of Agriculture Food and Forestry provldes assistance
through the Okiahoma Litter Hotline 1-800-583-7131.

!

This page had 1000 hits. Copyright ® 2002-7008. OSU Water Quality Extension Prograr;\'.
| webmaster | administration |
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Oklahoma Litter Market - Home

EXTENSION '

%7 vome  Hyp Fact Sheets

password:

% Requiations

Welcome to Real-Time Buyer Data!

L — 1

i newuser [N

Promoting a better understanding of the movement

Page 1 of |

forgot your password?

and application of poultry fitter in Oklahoma

Visit our gnline database now!

%7 Incentives

B Links

7 About Litter

i
A

7 Bulleting

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column's name. If you want to see the details about each buyer, please, click on that

individuat's name.

¥ Name

80/ Lyie plakiey

W Rodney Blankenship
89 o piedsoe
B3 cor istoe
B s e
9 s e
BMPs, Jnc.
David Bover

B9 russ Branan
ﬁ Robert Branch

Currently there are 185 Buyers in our database.

123456789 101112 13 14 15 16 17 18 19

tounty

Rogers
Choctaw
Pawnee
Lincotn
Washington
Washington
washington
Webbers Falls
Muskogee

Logan

Phone

918-693-5768
580-345-2384
918-738-4163

405-258-0783

866-304-2784

866-304-2784
866-304-2784
918-464-2818
918-683-17.5

405-586-2420

Email

Amount Neaded
1500

200
600
400
2000
2000
2000
100
200

800

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=2&sortby=

| webmaster | administratiop |

1/18/2008
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Oklahoma Litter Market - Home Page ! of |

login: [:::] password: [ new user - forgot your. password?

Promoting a better understanding of the movement
and application of poultry litter in Okiahoma

Fact sheets oo poultey hitter,
Tovome Uy FactSheets  Ti¢ Regulstions iy Incentives 7 Links Uy Aboutlitter Ty Bulieting
Welcome to Real-Time Buyer Data!

This is a list of all buyers In our database. If you want to sort records by buyer name, county name, phone or amount of litter

needed, please, click on the appropriate column's name. {f you want to see the details about each buyer, piease, click on that
individual's name.

Currently there are 185 Buyers in our database.

12343556789 1011 1213 14 15 16 17 13 19
& Name A County Phone it Amouot Needed

83 casey abernathy ottawa 918-674-2591 2000

gt

B ray atbert Nowata 918-857-0720 300

@BQYJ\_'&EG Latimer 918-754-2451 500

Tulsa 918-381-4393 W 75

9 Lenzie Anderson Hughes 405-452-3335 200

ﬁg Troy Atkin Pittsburg 918-426-4116 % 4000
Andy Barrett * Muskogee 918-682-02 3 400
Black Fox Ranch Cherokee 518-366-6165 48

ﬁ Morgan Bialr Tulsa 918-251-8857 210

This page had 1000 hits. Copyright ©® 2002-2008. OSU Water Quality Extension Prograrp.
| webrmaster | administration { ?

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer 1/18/2008

‘ l
l bd Harvey Araold Atoka 580-889-7847 100
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Oklahoma Litter Market - Home

e A—

Ex

“ Home  #% Fact Sheets

possword: [ ]

Promoting a better understanding of the movement
and application of pouilry litter in Okiahoma

%% Regulations

Welcome to Real-Time Buyer Data!

Visit our online database now!

@7 Incentives P Links

Page 1 of 1
forgot your password?
@y apoutLitter % Bulletins

This is & list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that

individual's name.

[

¥ Name

88 e prinee

B8 somes prociriece
- Richard Brown 7
@ Joe Brozovich
ﬁa Jeff Buffington .
B9 aten purns

ﬁ Steve Cashon
Gegrae Cheek
m Albert Chisum
ﬁa April Chitwood

Currently there are 185 Buyers in our database.

123456789 10111213 14 15 16 17 18 19

County

Latimer

TEXAS

Mclntosh

Latimer

Leflore

Keota

Creek

Caddo

Creek

Leflore

Phone
918-465-5050

940-495-3333

918-474-3246

918-297-3796

918-962-3650

o_-

918-381-2508

405-247-6685

918-267-501%

918-653-2912

Email

R

Amount Needed
350

P

1000

350

300

2000

100

50

100

50

This page had 1000 hits. Copyright ® 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration | ’

3

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=3&sortby=

1/18/2008
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Oklahoma Litter Market - Home Page 1 of 1

login: :::] password: E:j T new user - forgot your password?

Promoting a better understanding of the movement
and application of pouldtry litter in Okiahoma

A 3 A - " )
EXTENSION Vist.our online database now!
Syrome Py racsheets  Up Requiations  §7 Incentives Py unks S apoutimer  y Bulletins

Welcome to Real-Time Buyer Data!

Thus 1s a list of all buyers in our database. [f you waat to sort records by buyer name, county name, phone or amount of litter

needed, please, click on the appropriate column's name. If you want to see the detaits about each buyer, please, click on that
individual's name.

Currently there are 185 Buyers in our database.

1234567821011 1213 1415 16 17 18 19

% Name County Phone Email Amount Needed
5 Hughes 405-645-2561 500
69 pon collins Pushmataha  580-298-2623 %4 100
9 roymond cook 7 Bixby 918-369-3956 100
B0 Heory Travis cosgrove  Melntosh 918-429-2505 300
88 12y crocker Bryan 580-847-2569 100
88 £verett o Anna culvey  Pushmataha 580-587-2515 W 300
88 Jonany Daniers Adair 918-422-5848 ) 100
,
Kirk Darnell Washington 918-333-9944 D 400
$6 1.6, pearrington Defaware 918-253-6464 34 500
H@ Diane Dlckinson Rogers 918-342-2520 100

This page had 1000 hits. Copyright ® 2002-2008. OSU Water Quality Extension Program.
| webmaster t administration |

B

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=4&sortby= 1/18/2008
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Oklahoma Litter Market - Home

iogin:

“rHome Py Fact Sheets

password:

#2 Regulations

Welcome to Real-Time Buyer Data!

L ]

Back Lo the main page!

, Incentives

Page 1 of |

new user _ forgot your password?

7 Links

Promoting a better understanding of the movement
and application of pouitry iitter in Qklahoma

%y about Litter 7 Bulletins

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that

individual's name.

& Name

E David Dixon

E@ Lovise Duvall
o -
¥ Noah Easton £

James Etmenhorst

B9 katnerine England

@ DRanny Erbe
ﬁ Claud Evans
ﬁ Jim Falrchild

ﬁ.'IJ’.lIliai_rch_ﬂ.li

Currently there are 185 Buyers in our database.

County

Okmulgee
Henryetta
Tulsa
McIntosh
Rogers
Latimer
wilson
Okfuskee
Pittsburg

Pittsburg

Phone
918-733-2559

918-466-3622
918-366-8930
918-474-3218
918-341-5731
918-465-3388
620-332-7513
918-623-1166
918-686-4128

918-686-4129

Ll
fetee]

Email

12345628910 1112 13 14 15 16 17 18 19

Ampunt Needed
450

100
50
100
100
100
330
80
100

100

This page had 1000 hits. Copyright ® 2002-2008. OSU Water Quality Extension Program.
| webmaster | agministration |

http ://www.ok-littcrrﬁérket.org/currcnt_,ads.asp?ad_type=Buyer& page=>S&sortby= 1/18/2008
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Oklahoma Litter Market - Home : Page 1 of 1

fogin: 1 password: [ ] " newuser [ foroor vour passwora?

Promoting a better understanding of the movement
and application of poultry litter in Oklahoma

Yisit_our online database now!
“Home ¢ FactSheets '/ Regulations < Ingentives Vv links "7 Aboutlitter '/ Bulletins

Welcome to Real-Time Buyer Data!

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column's name. If you want to see the details about each buyer, please, click on that
individual's name. '

i

Currently there are 185 Buyers in our database.

123456789210 1112 13 14 15 16 17 18 19

% Name County Phone Email Amount Needed
89 511 Fansier Craig 918-788-3811 M 2000
8 Rich Fomenstien Farmg  Labette 620-423-179 3@ 2000
Rich FalkenstiedFarms  Labette 620-423-1796 ) 2000
Grossman Famms Mayes 918-373-1856 () 5000
% Marshall Earrier Adair 918-723-4500 g 800
B3 som Fieming Choctaw 580-566-2097 250
B9 vice Forg Cherckee 918-431-1035 g 100
50 jerry £ Foreman Ofuskee 918-623-1272 100
Cherokee 918-865-2802 i 35
Cherokee 918-868-260> W 40

This page had 1000 hits. Copyright ® 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration |

B
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Oklahoma Litter Market - Home Page | of |

login: l l password: | I

newuser [  foroot vour passwora?

Promoting a better understanding of the movement
and application of poultry litter In Oklahoma

EXTENS’(G Back to the mam page!
Trtome P factSheets 97 Requiations %7 Incentives Ty links ¥y AboutLitter 7 Bulleting
Welcome to Real-Time Buyer Data! .

This is a tist of all buvers in our database. If you want to sort records by buyer name, county narne, phone or amount of fitter

needed, please, click on the appropriate columa's name. If you want to see the details about each buyer, please, click on that
individual's name.

Currently there are 185 Buyers in our database.

12345675910 1112 13 14 15 16 17 18 19

4 Name County Phone Email Amount Needed
B0 Frankin ventures L. Craig 918-256-8444 M 250
89 pavio Friesen Major 580-542-4963 160
- samGentry 7 LeFlore 918-647-4355 2000
89 kenneth Gibbens Okmulgee 918-733-2016 2000
ﬁ Donald Gibsen . Boynton 918-733-4155 100
5o mike gites rogers 918-645-3225 150
o Ed Gipson _ Mayes 918-825-4370 160
ﬁa Jlim Gist " Spiro 0-- 100
@ John Gosney Major 580-227-0114 W 100
ﬁg John Gowdy Creek 918-352-1648 70

This gige had 1000 hits, Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administeation {

7 E

http://www.ok-littenn%trket.org/current_ads.asp?ad_type=Buyer& page=7&sortby= 1/18/2008
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Oklahoma Litter Market - Home Page 1 of 1

login: | password: ] ... new user - forgot your password?

Promoting a belter understanding of the movement
and application of poultry litter in Oklahoma

{ 4o

EXTENSION

2 vome %y factShests O Reguistons &7 Incentives %y lnks 7 Aboutuser 7 Bulletins
Welcome to Real-Time Buyer Data!

This is a list of all buyers In our database. If you want to sort records by buyer name, county hame, phone or amount of litter

needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that
individual's name,

Currently there are 185 Buyers in our database.
12345678910 1112 13 14 15 16 17 18 19
& Name County Phone Emai) Amount Needed

ﬁa Greener Pastures Adar 918-723-4440 2% 10000
e . - ;

pe

B9 porin grittin Yale 405-746-1100 100
88 ceith grissom Seminole 405-382-7678 100
B9 woin and Cingy Haase  Choctaw 5803263779 W 100

N

B9 ey vargin | Atoka 580-889-5500 100

Q €mmitt Harrisor’ Stephens 580-658-6457 100
8 i arcson Ok 918-651-3358 100
i Don Hassell Holdenville 405-257-3602 100

B8 charies Hattielg Ottowa 479-273-3921 200

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration |

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=8&sortby= 1/18/2008

' %9 6w, Harmon Creek 918-367-9227 100
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Oklahoma Litter Market - Home Page 1 of 1

password: T ") new user - forgot your password?

Promoting a better understanding of the movement
and application of poultry litter in Okiahorma

visit our oniine database nows!

“rvome Oy Fac:Sheets Py Requlatons ¥ lncentives Py lnks ¥ Aboutlicter %y Bulleting

welcome to Real-Time Buyer Data!

This Is a list of all buvers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that
individual's name.

Currently there are 185 Buyers in our database.

1234567891011 12 13 14 15 16 17 18 19

4 Name . County Phone Email Amount Needet:
e Larry Hensley Haskell 918-469-3386 100 .
7 Abe Herschberger Coal 580-428-3108 100 *
Bob Hightower i Pawnee 918-738-4362 100
ko Jan Hotubbee Pittsburg 918-426-6986 ¥ 600
i R. Mark Hovie . Bryan 972-816-2901 100
%0 E2rl inaram Pontotoc 580-436-4370 500
ﬁ’@ Bili Inhofe ) Muskogee 918-683-2936 100
i Charles James Coal 580-428-3206 ‘ 100
Don Jeans Kay 580-363-5550 500
K yim 20n0son Choctaw 580-224-6431 800

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Prograr;ffl'.
| webmaster | administratior: |
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Visit gur online database now!

. Reguiations v Incentwes ¢ links 7 About Litter 7 Bulleting

'"stome  *I¢ Fact Sheets ;
Welcome to Real-Time Buyer Data!l

This:is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amognt of litter
needed, please, click on the appropriate column's name, If you want to see the details about each buyer, please, click on that
individual's name.

Currently there are 185 Buyers in our database.

1234567891011 12 13 14 15 16 17 18 19

% Name County Phone Emai Amount Needed
3im Johnson Choctaw 580-224-6431 W 800 '
&8 ki 10nnson coal 580-265-9653 100 :
Derelc Johnson 7 Pottawatomie  405-850-1005 A 2500

ﬁg Gary Jones Rogers 918-371-0191 40

88 Lacry Jones Cherokee 918-598-3368 800

&; Dor <gnpel Pottawatomie 405-567-1437 100

&8 kenneth kasiner Haskell 918-768-3372 500

Dr Phil Keeter Adair 918-696-4065 ¥ g
derry Kerr Muskogee 918-686-6185 100

Basil Kesterson Polk 870-385-2387 ) 1000

This page had 1000 hits, Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration |
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>l . it our online database now!
EXTENS ION Visit our onin fow

rHome Y7 Fac Sheets ¥, Regulations 7 Incentives Yo Links '/ Aboutlitter %/ Bulletins

Welcome to Real-Time Buyer Data!

This 15 a hst of atl bur2rs in our database. If you want to sort records by buyer name, county name, phone or amouat of litter
needed, please, click 'n the appropriate column's name. If you want to see the details about each buyer, please, click on that
individual’s name.

Currently there are 185 Buyers in our Gatabase.

1234567891011 12 13 14 15 16 17 1§ 19

# Name County Phone Emal Amount Needer!
£9 yion Kilmer Okfuskee 405-786-2653 a0
Rex Koelsch Tulsa 918-445-5220  f 50
B9 oy tarson Ottawa 918-666-3435 1000
69 cevin Lee McIntosh 916-618-4775 100
B9 ionteess Muskogee 918-781-8020 1000
ﬁ Tracy Lieblang muskogee 918-687-2482 80
‘fracy_Lieblang muskogee 918-687-2482 80

"
B8 1racy Liebiang muskogee 918-687-2482 80
m Dean Linville Pawnee 918-243-7490 100
w Andrew Livingston Montgomery 620-331-0090 1000

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administsation |
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. ol isit our online database nowt
EXTENSION Visitour.n
Zrvome P FactSheets ¥ Reguiations v Incentives i tinks ¢ AboutLiter i Bulletins
Welcome to Real-Time Buyer Data!l

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amognt of litter
needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that
individual's name.

Currently there are 185 Buyers in our database.
1234562891041 1213 14 15 16 17 18 19
3 Namg County Phone Email Amount Needec

&9 Yames Long Creek 918-378-5282 ¥ 50

£ Jen Massey Creek 918-367-8907 W 300
$90: McCarty ¥ Rogers 918-392-2962 100
@ Leon McClendon Kiowa 918-432-5115 100
&0 venry Mccoy Delaware 918-326-4538 140

IEARL MEEKS TULSA 918-743-5419 150

% s

89 stan Metelko LeFlore 918-658-3402 200
ﬂ’é Danny Meyer Byars 405-833-6232 100

ﬁ Ralph Miller Choteau 918-476-5486 100

This page had 1000 hits. Copyright @ 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration !

E

hitp://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=12&sortby= 1/18/2008

I B9 cugene Meeks Muskogee 918-687-9520 1000

1




Case 4:05-cv-00329-GKF-PJC  Document 1589 Filed in USDC ND/OK on 02/20/2008 Page 79 of 98
Oklahoma Litter Market - Home Page | of 1

login: :] password: !_ | T new user - fargat your passward?

Promoting a better understanding of the movement
and application of poultry litter in Oklahoma

Visit_our online database now!

7 Home Py FactSheets 97 Requiations ¥y Incentives Py tinks 7 Aboutsitter ¢ Bulletins
Welcome to Real-Time Buyer Datal

This Is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column's name. If you want to see the details abaut each buyer, please, click on that
Individual's narne.

Currently there are 185 Buyers in our database.

1234567991011 1213 14 15 16 17 18 19

2 Name ' County Phone Emali Amount Needed
£o Rick Miller Sequoyah 918-235-0114

o5 Charles Montgomery Tulsa 918-371-5267 Wi 40
5, K Mooney Craig 918-783-5515 600
89 Paul Maare Muskogee 918-260-2930 100
ﬁgm.g morey ottawa 918-674-2488 1000
5. ne_morey ottawa 918-674-2488  ‘#) 1000
£y Larrv Morgan Pushmataha 580-298-2812 100
& Jiem Morril : Delaware 918-422-8952 ) 100
B8 6ent Morton Adair 877-722-3330 @) 10000
B9 Brent Morton Adalr 877-722-3339 W 10000

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Pragram.
o | webmaster | administration |

f =]

htrp://www.ok-littenn@rket.org/current_ads.asp?ad_type=Buyer&page=1 3&sortby= 1/18/2008
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EXTENSION

¢ Home ¢ Fact Sheets
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newuser [ foroot vour passworg?

Promoting a better understanding of the movement
and appilication of pouitry litter in Qkiahoma

"¢ Requlations

Welcome to Real-Time Buyer Data!

Visit our online database now!

<7 Incentives

¢ Links

“¢ About Litter " Bulletins

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column’s name. If you want to see the details about each buyer, please, click on that

individuat's name,

¥ Name
N
B Randan neiahvors
Dan Norman ../
Q Kevin Ormand
@ Ga:'and Phlllips
B/ coris Piazza

B3 st e

Don Puiley

Currently there are 185 Buyers in our database.

County

Oklahoma
Blackwell

Creek

Kay

Adair
Wagoner/Cherokee
Delaware
Muskogee
Lincoln

Creek

Phone
405-842-7177

580-762-6090
918-367-3255
580-362-3252
918-696-6232
918-456-8924
918-868-2389
918-474-3783
405-567-3564

918-247-6435

Email

12345678810 11 12 13 14 15 16 17 18 19

Amount Needed
1000

100
100
80

100
100
100

150

100

This page had 1000 hits. Copyright @ 2002-2008. OSU Water Quality Extension Program.

of

i
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Page 1 of 1
forgot your password?
“, apout Litter 7y Bulletins

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click un the appropriate column's name. If you want to see the details about each buyer, please, click on that

individual's name.

Currently there are 185 Buyers in our database.

1234956789 10111243 14 15 16 17 18 19

% Name County
Q Brad Purdy Tonkawa
ﬁwm : Holdenville
ﬁ MDL&QMSL;’ Creek
w Levon Ropp Ottawa
89 Greo Roquet . Craig
W R farm Muskogee
Norma Rosson Rogers
_ ¥

PP Dr. Pauline Sanders Cherokee
B0 wavne schneider Mayes
84 €1 chrock Coal

Phone

580-628-2385
405-379-3841
918-367-5136
918-541-9122
918-782-2232
918-464-2212
918-272-7658
918-456-1489
918-785-4562

580-428-3529

Emali

Amount Needed

100

100 -
100

100

2000

2000

1

200

5000

200

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program,
| webmaster | agministration }

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=15&sortby=

1/18/2008



Case 4:05-cv-00329-GKF-PJC  Document 1589 Filed in USDC ND/OK on 02/20/2008 Page 82 of 98
Oklahoma Litter Market - Home Page 1 of |

Promoting a better understanding of the movement
and application of poultry litter in Oklahoma

g ¢ vigit our anline database now!
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welcome to Real-Time Buyer Datal

This is a list of all buyers In our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the appropriate column's name. If you want to see the details about each buyer, please, click on that
individual's name.

Currentiy there are 185 Buyers in our database.
1234567891011 1213 14 15 16 17 18 19
S Name County Phone Email Amount Needed

Tony and Jeanine Sexton  Pittsburg 918-469-2215 100
@ Wayne Sexton . Kiowa 918-432-5387 100
6 Stan Sheffield ¥ Muskogee 918-489-5590 2000
89 pavid sheffield Muskogee 918-478-4155 ‘@ 1000

ﬁdmﬂ . Muskogee 918-478-2713 40

&9 snown sisco Pittsburg 918-429-7881 800
m Carl_Sparks : Wllburton 0-- 100
B9y staples Lincoln 405-964-2811 100
80 gud stefren Okfuskee 405-751-7131 % 1000

Th;'s page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration {

¥ E

http://www.ok-littermarket.org/current_ads.asp?ad_type=Buyer&page=16&sortby= 1/18/2008

l Lyndle Shelby Grady 641-342-7013 oy 500
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EXTENSION Visit our online database now!
9y tome @ racSheets Dy Regulations iy Incentives  {ip Links T About Litter ¢ Bulletins

Welcome to Real-Time Buyer Data!

This is a list of all bu'-ers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click an the appropriate column's name. If you want to see the details about each buyer, please, click on that

ingividual's name.

Currently there are 185 Buyers in our database.

1234567829 10111213 14 15 16 17 18 19

* Name County Phone Email Amount Needed:
Y Don Stephens Creek 918-428-1138 ¥ 100 ]
& Harold Stephens Atoka 580-889-7866 100 :
89 ron st [ Delaware 918-868-2236 2000

* Carl Tarver Payne 918-225-3577 100

" Mike Thompson, Atoka 580-889-3126 900

ﬁ Raymond Tinnev Mclntosh 918-473-6722 100

ﬁa Tony Tracy Roger Mitls 580-497-2794 100

D

&5 Mike Traylor washington 479-846-3870 @ 10000
ﬂ@ Marvin Wagemapn Pittsburg 918-389-4310 100
Maryin Wageman Pittsburg 918-389-4310 100

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmaster | administration |

* E

http://www.ok-littennarket.org/current__ads.asp?ad_ﬁtype=Buyer&page=l T&sortby= 1/18/2008
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login: N ] passworg:
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EXTENSION

Welcaome to Real-Time Buyer Datal

&{&qul_ajl_ogs

Promoting a better understanding of the movement

Page 1 of 1

" newuser [JJJEI focoot vour password?

and application of poultry litter in Okiahoma

yisit our online database now!

e\? Incentives

ﬁ;{lml&

‘j{ About Litter i"\( Bulletins

This is a list of all buyers in our database. If you want to sort records by buyer name, county name, phone or amount of litter
needed, please, click on the approprlate column's name, If you want to see the details about each buyer, please, click on that

individual's name.

Currently there are 185 Buyers in our database.

1234567891011 1213 14 15 16 17 18 19

3 Name County Phone Email Amount Needed
B8 worvin Wagemen Pittsburg 918-389-4310 400 -
g Deanis walker Muskogee 901-682-2650 50 :
B9 i wariace ¥ OKFUSKEE 918-758-9623 20
£ James C. Walter Hughes 918-688-7597 100
B8 1et wea Delaware 918-253-4830 80
B8 jou weaver MAYES 918-825-5805 150
ﬁ IOHN WEAVER MAYES 018-825-5805 @ 150
fig ' Mayes 918-825-5805 .4 100
5 Mack Whitfield payne 580-669-2279 W 200
i Payne 918-459-3716 9 100
)
Thm page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Progr. ar‘,:"
| webmaster | agministration |
i B
http://www.ok-litternarket.org/current_ads.asp?ad_type=Buyer&page=18&sortby= 1/18/2008
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é';:rs o O Back 1o the main paget
S7Home 7 Fac Sheets  §y Requiations £y lncentves ¥y iinks Ty Aboutlitter ¢ Bulletins
Welcome to Real-Time Buyer Data!

This is a list of all buvers in our database. If you want to sort records by buyer name, county name, phone or amount of litter

needed, please, click »n the appropriate column's name, If you want to see the details about each buyer, please, click on that
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Currently there are 185 Buyers in our database.

1234562891011 12 43 14 15 16 17 18 19

¥ Name County Phone Emall Amount Needed
Norbert Wick Payne 918-450-3716 B 100

BY mickey witiamsen seminole 405-567-4959 4 200

&8 mickey witiams 1 seminole 405-567-4959  #j 100

Jacob Wrley Muskogee 918-682-4384 70

¥ 0evon Yoder { Waganer 918-485-8248 100

This page had 1000 hits. Copyright © 2002-2008. OSU Water Quality Extension Program.
| webmpster | administration |
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This is not a peer-reviewed article.
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cuh'l IWJIL! foad, An ASAE Meeting Presentation

Bacteria Release and Transport from Livestock Manure
Applied to Pastureland

Michelle Soupir, Graduate Research Assistant
Virginia Tech, 201 Seitz Hall, Blacksburg, VA 24061, mpeterie@vt.edu

Saied Mostaghimi, H.E. and Elizabeth F. Alphin Professor
Virginia Tech, 308 Seitz Hall, Blacksburg, VA 24081, smostagh@vt.edu

’

Written for presentation at the
2003 ASAE Annual International Meeting
Sponsored by ASAE
Riviera Hotel and Convention Center
Las Vegas, Nevada, USA
27- 30 July 2003

Abstract. A comparative field investigation was conducted on release and transport of bacteria from
plots treated with cowpies, turkey litter, and liquid dairy manure. Rainfall conditions were simulated
and runoff samples were collected to determine concentrations of E. coli, FC, and enterococcus
present in runoff. The turkey treatment had the highest percentage of source bacteria released by
rainfall, ranging from 1.3% for enterococcus to 14.5% for FC. The cowpie follows with percentages
ranging from 0.3 to 0.6%. Runoff samples collected from the transport plots treated with cowpies
averaged 137,000 cfu/100 ml for E. coli and over 165,000 cfu/100 ml for FC during two rainfall
simulations. Bacteria concentration in runoff from plots treated with liquid dairy manure decreased
between the two simulations, while the bacteria concentration from the plots treated with turkey litter
increased. The percent of the bacteria that is initially released by rainfall that is transported to the
edge of the field in overland flow was highest for the cowpie treatment {95 to 121%), followed by the
turkey (41 to 138 %) and liquid dairy treatments (32 to 86%). Results indicated that among the
animal waste lypes investigated, cowpies have the greatest potential to contributed E. coli, FC, and
enterococcus to streams and waterways.

Keywords. Fecal Bacteria, Agricultural waste, Nonpoint pollution, Land Application, Bacteria
Release and Transport

The authors are solely responsible for the content of this technical presentation. The technical presentation does not necessarily
reflect the official position of the American Sociely of Agricultural Engineers (ASAE), and its printing and distribution does not
constitute an endorsement of views which may be expressed. Technical presentations are not subject to the formal peer review
process by ASAE edilorial commitiees; therefore, they are not to be presented as refereed publications. Citation of this work should
state that it is from an ASAE meeting paper. EXAMPLE: Author's Last Name, Initials. 2003. Title of Presentation. ASAE Meeling
Paper No. 03x0cx. St. Joseph, Mich.: ASAE. For information about securing permission to reprint or reproduce a technical
presentation, please contact ASAE at hq@asae.org or 68-429-0300 (2950 Niles Road, St. Joseph, Mi AGNRA-GRKG USA).
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Introduction

The transport of fecai bacteria from point and nonpoint sources to surface waters is becoming
an increasing concern in the U.S. Elevated concentrations of fecal bacteria in drinking water
can be detrimental to human health; potential diseases include Salmonellosis, Anthrax,
Tuberculosis, Brucellosis, and Listeriosis (Azevedo and Stout, 1974). Approximately eight
percent of U.S. river miles are impaired by pathogens (USEPA, 1998). A major source of fecal
bacteria is runoff from agricultural land where manure has been applied or where animals are
allowed to graze. Therefore, an understanding of the overtand transport mechanisms for fecal
bacteria can have a crucial role on the development of best management practices for reduction
of pathogens concentration to surface water bodies.

The transport of bacteria in overland flow is affected by rainfall duration and intensity, method of
manure application, fecal deposit age, and adsorption of cells to soil particles. Pathogenic
organisms are largely retained at or near the soil surface (Faust, 1982), thus increasing the
potential for pollution of surface runoff water. Because manure is less dense than soil,
incorporating manure into soil increases the soil's interril! erodibility and thus the amount of
bacteria detached by overland flow (Khaleel et al., 1979). Runoff from snowmelt or rainfall can
carry bacteria from fresh manure into the stream. Doran and Linn (1979) found that runoff from
a grazed pasture had fecal coliform (FC) concentrations 5-10 times higher than from an
ungrazed pasture, but the FC counts in runoff from both the grazed and ungrazed pastures
exceeded the water quality standard of 200 CFU/100 ml more than 90% of the time.

Thelin 2nd Gifford (1983) placed cowpies on a platform and rained on them to determine the
release of FC. Fecal deposits 5 days old or less released FC concentrations into the water on
the order of millions of organisms per 100 ml. Fecal deposits that had not been rained on for up
to 30 days released FC concentrations on the order of 40,000 per 100 ml. Larsen et al. (1994)
placed bovine feces at 0.0, 0.61, 1.37, and 2.13 m from a runoff collection point to evaluate the
release of FC. At the 0.0 m distance from the fecal deposit, the runoff bacteria concentrations
corresponded to a release of 17% of the total FC in the manure, or between 40 x 10%and 115 x
10° organisms/ml. These values were significantly higher than those measured atthe 2,13 m
distance from the fecal deposit, where less than 5% of the organisms applied to the plots were
present in runoff.

Computer simulation modeling is the primary approach used to develop Total Maximum Daily
Loads (TMDL), even though insufficient data exist on several model input parameters related to
the release and transport of fecal bacteria in runoff. Previous studies often focused on a single
manure source and did not provide comparative results from different sources under similar
climatic conditions. In addition, the detachment or release of fecal bacteria from land applied
sources is not well-documented. Improvements in understanding the overland processes will
improve modeling of fecal bacteria transport, and provide a basis for a more realistic evaluation
of management practice implementation.

The overall goal of this study was to quantify the release and transport potential of three fecal
bacteria indicators, E. coli, enterococcus, and fecal coliform (FC), from land applied manure
during runoff events. The specific objectives of this study were to identify differences in bacteria
transport among various livestock manures by comparing edge of field bacteria levels in runoff
from pasturelands treated with liquid dairy manure, poultry litter, and cowpies. In addition, this
study evaluated bacteria release rates for different types of manure applied to pasturetands with
different history of previous manure applications. The data from this study will serve as a
baseline from which the release and transpont of fecal bacteria from agricultural watersheds to
surface waters can be modeled.
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Methodology

Field plots were constructed on existing pastureland in and around Blacksburg, VA. Two sets of
plots were established; one set for the study of in-field bacteria release and one set for the study
of bacteria transport. Release plots were used to measure available fecal bacteria
concentrations in runoff. Four manure treatments (turkey litter, liquid dairy manure, cowpies,
and none) and three land type treatments: pasture with a history of poultry litter application
(Turkey Farm), liquid dairy manure application {Dairy Farm}, and no manure application (Tech
Research Farm) were studied. A total of 36 release plots were constructed for three replications
of the four manure treatments and three land type treatments.

The transport plots were used to measure the concentrations of fecal bacteria present in
overiand flow at the edge of the field. The transport plots were only constructed at the Tech
research farm due to the labor intensiveness of this component of the research. The release of
bacteria from plots applied with liquid dairy, dried poultry litter, and standard cowpies were
compared to control plots on which no animal waste was applied. A total of eight transport piots
were constructed; two replications of each treatment (turkey litter, liquid dairy manure, cowpies,
and control).

Plot Construction

Twelve release plots were constructed at each of the three sites for measurement of fecal
bacteria concentrations available to runoff. Each release plot had the dimensions of 1 m by 1
m. Pre-fabricated steel borders were placed into the soil along the plot boundaries to prevent
water movement into or out of the plots. Runoff drained through a small flume and was
collected down-siope in a bucket. The runoff volume was determined by weighing the bucket.

Eight transport plots were constructed at the Tech research farm. Each transport plot was 3 m
wide by 18.3 m long on an approximate 5.5 percent slope. Plywood borders were placed to a
depth of 15 cm along the plot boundaries to prevent water movement into or out of the plots. A
“V" shaped outlet was placed at the down slope end of each plot to direct runoff into a 0.15 m
(6-inch) H-flume equipped with an FW-1 stage recorder for flow measurement. The FW-1 stage
recorder recorded runoff depth continuously.

Animal Waste Collection and Application Methods

The state of Virginia requires phosphorous-based application of manure on crop and pasture
lands. This method uses the residual phosphorous levels in the soil and the phosphorous levels
in the manure to determine the manure application rate. The P,Os application rates
recommended for Orchardgrass/Fescue-Clover Pastures on soil productivity groups | and Il
(DCR 1995) were 90.7 kg/acre (81 lbs/acre) at the Tech farm and 0 kg/ha (0 Ibs/acre) at the
turkey and dairy farms, respzactively.

Because the turkey and dairy farms have a history of receiving land applications of manure, the
phosphorous levels were much higher in these fields. The Department of Conservation and
Recreation (DCR) Standards and Criteria (1995) recommendation is that no additional
phosphorous be applied to the pasture. Currently, the best solution is to apply the manure at a
rate slightly lower than the estimated crop uptake, or to restrict manure applications to every
other or every third year. Based on this approach, the experimental design was adjusted so that
the manure would be applied to the plots at the rate of 56 kg P.Os per hectare (50 lbs P,Osper
acre). Farm equipment used to spread manure cannot spread evenly or accurately if the
application rates are too low.
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Previous animal waste analysis reports were obtained from the DCR and from the farm
managers. The previous analyses were used to estimate the phosphorous content in the dairy
and turkey manure that would be applied to the plots. Based on the previous year's manure
samples, the waste was applied to the plots at a rate of 56 kg P>Os per hectare (50 Ibs P,Os per
acre). Table 1 compares the results from the previous manure tests to those for the manure
samples collected prior to their application to the plots.

Table 1. Concentrations of P,O5 in manure and the application rate and volume of the manure
applied to the transport and release plots.

P,0O¢ estimate
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based on P.O; estimate tod Lt\ . |
based on P05 applie pplication|Transport |Release
Manure type samples from current waste [to the plots  [Rate Plots Plots
previous samples
years P
iaui ; 81,958.5 :
Liquid Dairy (0.67 kg/1000 L|0.67 kg/1000 L |56 kg/ha L/ha 450.1 L/plot [8.2 L/plot
Cowpie  [2.0kght 1.7 kgt 50 kgha 29.4 thha ;3;'1;5& (180 [>;0 kafplot
cowpies) (3 cowpies)
Turkey 20.4 kg/t 19.9 kgt 54.7 kg/ha 2.8 thha 15.1 kg/plot [0.28 kg/plot

The dried turkey litter was collected from the Virginia Tech turkey barns. The litter, comprised of
pine shavings and manure, was collected after a flock of turkeys were sent to market. The litter
was stacked under a covered shed for a time period varying between 3 and 6 weeks before it
was applied to the plots. The litter was uniformly broadcast onto the plots using small buckets.

The liquid dairy manure applied to the plots was obtained from the Virginia Tech Dairy manure
storage pond. The storage pond contents are agitated twice a year, to suspend the solids that
accumulate on the bottom of the pond. The manure was pumped into a tank and stored
throughout the duration of the field experiment. The liquid manure was mixed in the tank before
being drained into buckets and applied to the field plots.

“Standard” cowpies were constructed from fresh dairy cow deposits. Each cowpie was
staridardized by weight and shape, and randomly positioned by project personnel at various
locations in the “cowpie” treatment plots. The size and shape of the “standard cowpies” was
based on research by Thelin and Gifford (1983), who developed standard cowpies to study FC
release patterns. The fresh deposits were formed by taking fresh manure and mixing it in a
cement mixer for approximately 15 minutes. The manure was then placed in a mold with a
diameter of 20.3 cm and a depth of 2.54 cm. Fecal deposits were placed in the mold until a
weight of 0.9 kg was reached. The transport plots were divided into 1 m by 3 m sections.
Approximately 9 cowpies were placed in each of the sections. A total of 360 cowpies were
applied to the two transport plots. The three cowpies were randomly placed in each of the 1 m
by 1 m release plots.

Rainfall simulation on Release Plots

A Tlaloc 3000 portable rainfall simulator, based on the design of Miller (1887), with a ¥2 50WSQ
Tee Jet nozzle was used to apply rain to the release plots. Rainfall simulations were conducted
within 24 hours of the manure application. The plot was rained on until runoff occurred for 30
minutes. After 30 minutes, the rainfall simulation ended and the runoff sample was collected.



Case 4:05-cv-00329-GKF-PJC Document 1589 Filed in USDC ND/OK on 02/20/2008

This rainfall simulator has been developed as the standard simulator used to test the
phosphorous index in various states.

Rainfall simulation on Transport Plots

Due to the unreliability of natural precipitation for short-term field research, the Department of
Biological Systems Engineering’s rainfall simulator (Dillaha et al., 1987) was used to generate
storm events to produce runoff from the field plots. Rainfall was applied at a uniform rate
(approximately 4.45 cm/hour) to all pasture plots. A series of rainfall simuiations was conducted
within 24 hours after manure application. The first simulation (S1) lasted approximately 3 hours.
The rainfall continued until a steady state runoff resulted. The S1 simulation represented the
bacteria transport during dry field conditions. Before the second simulation (S2) began
(approximately 22 hours after the end of the first simulation, S1), soils were saturated. This was
due to an overnight natural rainfall of approximately 2.9 cm (1.15 in) and the long simulated
rainfall event during the first simulation. Therefore, the second rainfall simulation represented
the transport characteristics of bacteria under saturated soil conditions.

The uniformity of rainfall applications was measured using a network of volumetric rain gauges
in and around each plot. The uniformity coefficient was determined for both rainfall simuiations.
The uniformity coefficients for the first and second rainfall events were 93% and 95.5%,
respectively

Sampling and Analysis

The total runoff volume was collected from each of the release plots and weighed to determine
the volume. The runoff was collected in buckets and a single sample was taken from the total
runoff volume. A total of 32 runoff samples were collected from the release plots. Grab
samples of runoff water were collected from the transport plots every 3 to 9 minutes during both
simulated storm events. A total of 68 samples were collected during S1 and 68 samples were
collected during S2.

Samples were analyzed, immediately after collection, for FC, E. coli, and enterococcus
concentrations in runoff. The samples were analyzed using the Spread Plate (Clesceri et al.,
1998) and membrane filtration methods (Clesceri et al., 1998 and EPA, 2000).

Statistical Analysis

The release plots were analyzed using a Generalized Randomized Block Design procedure.
Tukey'’s pairwise comparison was used to test significance between the treatments at the
P<0.05 significance level. Transport plots were analyzed using the repeated measure method
(Ott and Longnecker, 2001). The response variable was the concentration of bacteria in the
runoff leaving the plot. Tukey's pairwise comparison was used to find significance between the
treatments at the P<0.05 significance level. The null hypothesis tested for both the release and
transport plots was that there was no difference in the concentrations of the bacteria in surface
runoff among the treatments.

Murkey = poowpie = Hiiquid dairy = Mcontrot
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Results and Discussion

Release Plots

The concentrations of bacteria and TSS in runoff from the release plots are presented in Table
2. The results from the Tech Research Farm are quite different than expected. The Tech
Research Farm, which in the past had not received manure applications, had much higher
concentrations in the runoff from the control plots compared with the other farms. This could be
due to a higher wildlife population in the area and the iack of cattle to discourage wildlife, or to
the build up of stable populations in the soil (Faust, 1982). The plots with the liquid dairy and
turkey manure applications had lower concentrations of bacteria than the control. The cowpie
plots, consistent with the other sites, had the highest concentrations of bacteria in the runoff.
The turkey plots resulted in less suspended solids in the runoff than the control, which may
partially explain the reason for reduced bacterial loading from these plots.

Table 2. Concentrations of enterococcus, fecal coliform, E. cofi, and Total Suspended Solids
from the release plots.

Tech Fecal TSS
Research [Enterococcus (Coliform E. coli (mg/L)
[Farm (cfu/100 ml)  |(cfu/100 ml) |(cfu/100 ml)
Liquid Dairy {17,000 35,000 23,000 86.0
Cowpie 285,000 159,500 152,500 1.5
Turkey 12,075 29,050 18,550 1.5
ontrol 23,000 29,350 21,300 37.5
Fecal TSS
Enterococcus [Coliform E. coli (mg/L)
Dairy Farm |(cfu/100 mi)  |(cfu/100 ml) }(cfu/100 mli)
Liquid Dairy |3,067 300,000 55,000 166.0
Cowpie 8,133 300,000 300,000 189.3
Turkey 1,880 92,000 28,000 134.7
Control 1 134 1 1.0
Fecal 7SS
jEnterococcus Coliform E. coli (mg/L)
Turkey Farmj{cfu/100 ml}  |(cfu/100 ml) {(cfu/100 mi)
Liquid Dairy [1,867 47,667 30,667 110.7
Cowpie 1,007 65,000 37,000 131.0
Turkey 507 9,000 4,733 146.7
Control 23 167 1 151.7

‘Total Suspended Solids

The plots at the Turkey Farm and the Dairy Farm had more consistent results. Figure 1
compares the average concentrations of E. coli in the runoff at the three different farms. The
plots treated with cowpies had the highest E. coli concentrations in the runofi. In general, the
plots treated with liquid dairy manure had higher E. coli concentrations than the plots treated
with turkey litter. Statistical analysis performed on the treatments, which accounted for the
different site locations, found statistical differences among all treatments except for the turkey
treatment, which was not statistically different from the liquid dairy or contro! treatments.



Case 4:05-cv-00329-GKF-PJC Document 1589 Filed in USDC ND/OK on 02/20/2008

Page 92 of 98

350,000

300,000 |-
250,000 |- -

200,000
150,000

E. coli (cfu/100 ml)

100,000 |
50,000
o A

Liquid Dairy

_H_s=m -
Cowpie Turkey Control
Plot Treatments

EDalry Farm M Turkey Farm M Tech Research Farm|

Figure 2 shows the concentration of FC in the runoff at the three different farms. The plots

Figure 1. E. coli present in runoff from release plots

treated with cowpies, again, had higher FC concentrations in the runoff followed by the liquid
dairy and turkey litter. Statistical analysis indicated significant differences among all treatments

except for the turkey treatment, which was not statistically different from the contro! treatment.
The FC release concentrations from the plots treated with cowpies ranged from 6.5x 10*

CFU/100 ml to 30 10* CFU/100 ml, which corresponds with the values reported in the study by

Larsen et al. (1994) who reported the FC release concentrations from bovine feces were

between 40 x 10*and 115 x 10* organisms/100 ml.
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0-
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Control

Figure 2. Fecal coliform present in runoff from release plots

In summary, the results from the release plots indicate that during a short but intense rainfall
event, the cowpie treatment has the highest bacteria release rate. The liquid dairy treatment
had a slightly lower release rate, followed by the turkey litter treatment.



Case 4:05-cv-00329-GKF-PJC Document 1589 Filed in USDC ND/OK on 02/20/2008

By comparing the bacteria concentrations in the source manure to the average concentrations
from the release plots, we were able to determine the percent of the source bacteria that is
initially released by rainfall and would potentially be available to be transported to the edge of
the field in overland flow. The bacteria concentration in the source manure is initially measured
in CFU/gram. This was converted to CFU/100 ml to make the comparison. Table 3 shows the
percent of bacteria released from the manure.

Table 3. Percent of bacteria that are released from the manure.

S -
Manure r/;lz::::i(:,:;:‘orm tb E. colireleased [% Enterococcus
Treatment waste rom waste released from waste
Liquid Dairy [0.3% 0.1% 0.0%

Cowpie 0.6% 0.5% 0.3%

Turkey 14.5% 5.7% 1.3%

The turkey treatment had the highest percentage of source bacteria released by rainfall, ranging
from 1.3% for enterococcus to 14.5% for FC. The cowpie follows with percentages ranging from
0.3 10 0.6%.

Transport Plots

Runoff from the transport plots was measured continuously using FW-1 stage recorders. Figure
3 shows the runoff volume from each of the transport plots. Runoff volume increased during S2,
due to the saturated ground conditions before the simulation began. The runoff from the plots
varies due to differing soil conditions or compaction levels in the soil prior to the rainfall
simulation. Runoff volumes also varied because the time at which runoff began differed among
the plots. During S1, the plots treated with liquid dairy had the highest runoff volume, followed
by the cowpie, turkey litter, and control treatments. During S2, the plots treated with cowpies
had the highest runoff volume, followed by the control, liquid dairy, and turkey litter treatments.
The predominant factor affecting runoff volume appears to be the time of between the beginning
of the rainfall simulation and when runoff first occurred. The plots with earlier runoff times also
had higher runoff volumes.

800

700 -

3
3

500 -

400 -

300 A

Runoff Volume (L)

200 -

100 4 -

Liquid Dairy Cowpie Turkey Control
Plot Treatments

|l Simulation 1 W Simulation 2}

Figure 3. Runoff Volumes from the transport plots.
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Statistical analysis was performed on the runoff volumes using the repeated measure method
and Tukey's pairwise comparison. No statistical differences in the runoff volumes from the
different treatments were found. There were also no significant differences between the runoff
volumes during S1 and S2 simulations at the 0.05 error level.

The flow-weighted concentration (FWC) was calculated for the total suspended solids (TSS) in
runoff from each of the transport plots (Table 4). The FWC was calculated by multiplying the
sampie concentration by the volume of runoff that occurred during that time period. These
values were then summed and divided by the total volume of runoff from the plot. The addition
of the manure to the plots decreased TSS concentrations from the liquid dairy and turkey plots
when compared to the control. Gerba et al. (1975) reported that as bacteria and organic
substances accumulate on the soil surface, the trapped bacteria become part of the filtration
system, and increase the filtration properties of the soil. This may explain the decrease in TSS
concentrations from the liquid dairy and turkey litter plots during the first simulation. The cowpie
treatment covered just the areas where the fecal deposits were located, but not the entire plot
area. The cowpies had higher moisture content than the other waste types, therefore it is
possible that after the raindrop impacts disintegrated the cowpies, they were more readily
carried off the plots by runoff.

Table 4. Total Suspended Solid concentrations present in runoff from the transport plots.

Total Suspended Solids — FWC
Treatment Simulation 1 | Simulation | Average

(mgiL) 2 (mg/L) (mg/L)
Liquid Dairy 59.9 834 71.7
Cowpie 176.7 54.6 115.7
Turkey 37.3 22.5 29.9
Control 85.2 29.1 57.1

“Flow Weighted Concentration

The trends in the TSS concentrations were compared to the trends for the bacteria
concentrations in the runoff from the transport plots (Table 5). In general, the plots treated with
cowpies and liquid dairy manure had lower bacteria concentrations in the runoff during S2 than
S1. The opposite occurred for the turkey litter, except for the enterococcus concentrations. The
TSS concentrations, however, decreased during S2 simulations compared with S1 for the
cowpies and turkey litter treatments (Table 4), but they increased for the plots treated with liquid
dairy manure. These results indicate that higher TSS concentrations in runoff do not
necessarily correspond with higher bacteria concentrations. The proportions of bacteria
transported in the dissolved form and attached to suspended solids may differ among the
different treatments.

Runoff data and sample concentrations from the transport plots were used to calculate the
bacteria flow weighted concentrations. Table 5 presents the bacteria FWC for the transport

- plots for both S1 and S2 simulations.

Enterococcus concentrations in runoff were slightly lower than the E. coli and FC concentrations
for all treatments. Enterococci are a subgroup of fecal streptococcus. Enterococcus is used as
an indicator bacteria because it is often present in recreational water bodies when human illness
occurs (USDA, 2000) and is most often used as a fecal indicator in marine waters. Federal
standards for primary contact enterococcus is 33 CFU/100 mi. The concentrations reported in
this study are much greater since they represent the edge of the field levels as opposed to in-
stream concentrations. In-stream concentrations are expected to be lower due to dilution effects
and die-off. The cowpie treatment had the highest FWC for both S1 and S2 events. The
enterococcus levels in the runoff from the liquid dairy and turkey plots were slightly lower during

9
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S2 compared with S1. Statistical analysis was performed using the repeated measure method
and Tukey's pairwise comparison, No statistical differences in the enterococcus concentrations
in the runoff from the different treatments were found. There were also no significant
differences between the concentrations measured during S1 and S2 simulations at the 0.05
efror level.

Table 5. Flow weighted bacteria concentrations in runoff from the transport plots for rainfail
simulations S1 and S2.

Enterococcus FC* E. coli

Treatment (cfu/100 ml) {cfu/100 ml) {cfu/100 ml)

s1t S$2*  |Average |S1 S2 Average |S1 S2 Average
Liquid Dairy[9,341 [3,179 6,260  |74,073 [6,817 |40,445 (31,294 /5,526 {18,410
Cowpie 187,406 [50,465(118,936 |234,288 |96,045 [165,166 (200,047 |73,235 (136,641
Turkey 6,757 16,521 16,639 |16,719 |18,953|17,836 [9,275 |16,450]12,863
Control 6 2 51 36 43 16 11 13

"Fecal coliforms;'Simulation 1;*Simulation 2

Figure 4 presents the E. coli results in a graphical form. The E. coli FWC decreased for the
liquid dairy and cowpie treatments during S2, compared with the S1 values. For the turkey
treatment, however, the E-coli concentrations increased during S2. This increase can be partly
due to the nature of the poultry waste. The liquid dairy and cowpies wastes are more easily
transported, while the turkey litter is dry and may require a more significant runoff event to
transport the litter off of the plots. The runoff from the cowpie plots clearly had the highest E-coli
FWC for both simulations. Statistical differences were only found between the E. coli
concentrations in the runoff from the cowpie and the control plots. There were no statistical
differences in E. coli concentrations between the two rainfall events.

250,000

200,000 1

150,000 |-

100,000 § - - -

E. coli (cfu/100 mi)

g
g

Liquid Dairy Cowpie Turkey Control
Plot Treatments

M Simulation 1 W Simulation 2 J

Figure 4. Flow weighted concentrations of £. coli in runoff samples from transport plots.

The concentrations of FC in runoff exhibited similar patterns as the E-coli among the different
treatments. During S1, the liquid dairy and cowpie treatments had the highest average FC
FWC. During S2, the cowpie continued to produce the highest FWC of FC, but the runoff from
the plots treated with turkey litter had the second highest FWC, followed by the liquid dairy.
The runoff FWC of FC from cowpie treatment were statistically different from all of the other

10
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treatments. There were no statistical differences in FC FWC for each treatment between the
two rainfall simulations.

Federal standards for primary contact for FC is 200 CFU/100 ml, much less than the levels
present in runoff from the manure treated plots. Baxter-Potter and Gilliland (1988) reported that
the typical range of FC present in runoff from pastureland were 1,000 to 57,000 CFU/100 m.
The average value for the two simulations from the pasture treated with cowpies in this study
was 1.65x10° CFU/100 mi. The caitle stocking density is not provided in the previous studies,
therefore it is not possible to compare the results. Furthermore, this study was designed to
evaluate bacteria losses from edge of the field in small plots under intensive rainfall conditions.
The bacteria concentrations reported in this study are expected to be much higher than those
produced under natural rainfall from large pasture fields or watersheds. FC concentrations from
grazed pasture in south central Nebraska contained concentrations of 1.21x10° CFU/100 ml!
(Schepers and Doran, 1980), which is similar to the results obtained from this study. Fecal
bacteria concentration in runoff from grazed pasture is dependent on both the stocking density
and the proximity of the cattle to streams. Cattle loafing in shaded or feeding areas produce
high concentrations of cowpies in a smaller area and therefore higher bacteria concentrations in
runoff. McCaskey et al. (1971) found FC concentrations to range from 1.4 to 21.7x10° CFU/100
mi in runoff from dairy waste applied to pasture plots by a tank wagon. They also reported that
runoff from the control area had FC concentrations of 9.9x10° CFU/100mi. These values are
much greater than the concentrations of 4.0x10* CFU/100 ml measured in our study.

To determine a relationship between the bacteria release and transport, the average
concentrations from the release plots were compared to the average FWC from the transport
plots. By comparing the concentrations from the release plots to the concentrations from the
transport plots, we were able to determine the percent of the bacteria initially released by rainfall
that is transported to the edge of the field in overland flow. Table 6 shows the percent of the
released bacteria that is transported in overiand flow.

Table 6. Percent of released bacteria that are present in overland flow.

0,

Manure % Released fecal (% Released E. coli Y :‘. eleased
coliform present [presentin overland enterococcus

Treatment |, present in overland
in overland flow (flow flow

Liguld Daliry |31.7% 50.8% 85.6%

Cowpie 94.5% 83.7% 121.3%

Turkey, 41.1% 75.2% 137.7%

Control 0.4% 0.2% 0.1%

The cowpie treatment had the highest percentage of released bacteria present in overland flow
with percentages ranging from 95 % for FC to 121% for enterococcus. The turkey treatment
follows with percentages ranging from 41% to 138%. The differences between the three
spacies are related to the survival characteristics of the bacteria. Enterococcus is able to
survive longer in the environment than FC and E. coli. The transport concentrations may be
higher than the release concentrations because of background bacteria present in the soil.

In'recent years significant changes have occurred in the livestock industry. Animal production
areas are highly concentrated, resuiting in more manure applications to the fields. In addition,
the indicator organisms have changed over the years. Many previous studies provided
information on total coliforms, fecal streptococcus, and FC concentrations in runoff. The State
of Virginia is currently using E. coli as the primary indicator organism in fresh water and
enterococcus as the primary indicator organism in marine waters (Virginia DEQ, 2002).

11
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Previous studies rarely provide information on E. coli or enterococcus. Runoff from the
transport plots treated with manure greatly exceeds the Federal Standards for primary contact.

S'ummary and Conclusions

Field plots were constructed on existing pastureland in southwest Virginia. Two sets of plots
were established; one set for the study of in-field bacteria release and another set for the study
of bacteria transport. The plots were treated with turkey litter, liquid dairy manure, and standard
cowpies. Rainfall was simulated and runoff samples were collected to determine concentrations
of E. coli, FC, and enterococcus present in runoff.

The runoff collected from the release plot treated with cowpies had higher concentrations of
fecal bactena indicators than those treated with fiquid dairy manure or turkey litter. The turkey
treatment had the highest percentage of source bacteria released by rainfall, ranging from 1.3%
for Enterococcus to 14.5% for FC. The cowpie follows with percentages ranging from 0.3 to
0.6%.

The bacteria flow weighted concentrations in runoff samples from the plots treated with cowpies
were over 200,000 CFU/100 ml of E. coli and almost 235,000 CFU/100 mi of FC. Runoff from
plots treated with liquid dairy treatment had greater fecal bacteria concentrations in runoff during
the first rainfall event (S1), which was applied within 24 hours after manure application. These
concentrations however were reduced during the second rainfall event (S2), which occurred one
day after the initial rainfall. During S1, the concentrations were 31,000 CFU/100 mi for E. coli
and 74,000 CFU/100 ml for FC, but they decreased to much lower levels during S2 (5,500
CFU/100 mi for E. coli and 6,800 CFU/100 mi for FC). The turkey treatment resuited in the
opposite effect. During S1, the bacteria concentrations remained low (8,300 CFU/100 ml for E.
coli and 17,000 CFU/100 ml for FC, but increased during S2 (17,000 CFU/100 mi for E. coli and
19,000 CFU/100 ml for FC). This is most likely explained by the composition and transport
characteristics of the waste. The percent of the bacteria that is initially released by rainfall that
is transported to the edge of the field in overland flow was highest for the cowpie treatment (95
to 121%), followed by the turkey (41 to 138 %) and liquid dairy treatments (32 to 86%).

This comparative study clearly indicates that the cowpies have a greater potential to contribute
fecal bacteria into streams than the land application of liquid dairy manure or turkey litter;
although, runoff from all treatments exceed federal standards for primary contact. These resuits
imply that areas where cattle may congregate, such as in watering or feeding areas, should be
moved away from streams, and the buffer zone between grazing cattle and streams should be
increased to reduce the loading of fecal bacteria.
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